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OF A 


loVADRANT: 


IN GENERAL : -N 


> QuaDaana is the 
@ fourth part of a Cir- 
cle, and is contained 
under two right Lines 
a. from the Cen- 
5 | tre of the Circle(there  * 
os Fas a right Angle )- and of one 
4 fourth part of the Circumference. of 
**1 the ſame Circle: So that,a QuaprRant 
#21 is bounded by three Lines, whereof rwo 
"1 of them be ſtraight Lines, and are called 
<4 the Sides of the QuaDRant ;.and 
7:7 the third is a Crooked, or Circular 
224 Line, called the. Limgb., and i is alwayes 
Ez LY, the Quapraxt great or ſm Ml) 
wt divides 


('8*) 


divided into 9o ſuch equal parts, as the 
whole Circle would contain 360 : and: 
this Line thus divided, is called the 
Equal Limb. | | 
Theſe three forementioned Lines,are 
the limits or bounds of a Onadrant ; 


and that part of the matter, of which J 


the Quadrant is made (be it Silver, 


Braſs, Wood, &c.) that is contained | 


within theſe bounds or l:mits, 1s called 


the Swperficies of the Quadrant ; And 


upon this Szperficies, is inſcribed ſeye- 
ral Lizes for divers uſeful and neceſſy- 
ry purpoſes in Geometry, and Aftronos 
mw), whoſe Deſcription and Uſes \fol- 
OW, 33s "1 


—_— 


A General Deſcription of the ſe- 


veral Linns inſcribed upon | 


this Quaprant, and to what 
Uſes each of them may be made 
|. applicable, 
8 ep boy I Limb needeth no 0- 
| ther Deſcription , than _ 


, 


3 


(3) 
hath been already ſaid of it in the fofe- 
going Definition of 'a Quadrant-; That 
tis the fourth part of 'a Circle, divided 
into 9o Equal parts, which parts are 
called Degrees, and they are numbred 
by Arithmetical figures, from the left 

| hand towards the right, by 10,20,30, 
Oc. to go' Degrees; Each of theſe 

| Degrees is divided ( or ſuppoſed ſo to 
be )) into 60 other Equal parts, called 


| Idinutes ; But in this Quadrant each 


Degree is divided only into four equal 
parts, each of , which repreſenteth; x 5 
Minutes, or one quarter of a De- 


Bree. IC? 

"The chief uſe of this Equal Linb,is 
to-take the Altitude of the: Sun, Moon 
and Stars. | | 


| - 11. Upon the right fide of the Qua- 
drant;there-Is;graduated a Line of Na- 
taral Sines, Which Line iſſues from the 
Centre, and is divided into 9o unequal 
parts, alſo called Degrees; --and: theſe 
Degrees are numbred trom the Centre 
downwards, towards the Limb ('with 

| B 2 Arith- 


WY 
Arithmetical figures ) by 10, 20, 30, 
&c.-to'90 , and back again, from the | 
Limb upwards , towards the Centre, 
with ſmaller figures, by 10, 20, 3o, 
&c. to go, at the Centre , and' this 
Line, for diſtin&tion, hath the word 
Sines graven upon It; | 

By this Line, any of the Caſes of 
Spherical Triangles, which are reſolva- | 
ble by S:es only, may be performed; 
and ſo.conſequently, many uſeful Pro 
blems m Aſtronomy ( not only in one, 
but in all Latitudes ) may be reſolved. 


Virſed 111. Upon the left (ide of 
the the Quadrant, is graduated a 
180  Lineof Natural VerſedSines, 

drawn from the Centre of the Qua- 

drant, which Line 1s divided into 1 80 

unequal 6549" numbred with Arith- 

metical figures from the Centre down- 

wards, towards the Limb, by 10, 26, 

30,40, &c. to 180 degrees, each-of 

which degrees is 40900 to be divided 

into 60 minutes , but here they are di- 

vided only into ſo many parts as the | 

= quantity, | 


a 


" yy 


quantity, or length of the Line will : 
permit. It hath engraven upon it (far 


diſtintion ſake) the - words Verſed 


Sines. 
This Line principally ſerveth to re- 


ſolve the fourth - Axiom of Spherical 


T rigonomet ry, witlygreat eaſe: and ex- 
aQnels ; and therefore may be made ufe 


1 of in finding the Hor of the Day,and 


the Az:7zuth of the Gun, at any time; 


and.in any Latitude. 


". Ty; Oatheonfide. of the Line: &f 


Sines, on the right' edge of the Qua- 
drant, there is another Line CE 
full length of the (ide; of the Qua- 


| .drant ), which is divided: into- go un- 


equal parts,and numbred from the bot- 


. tom npwards towards the. Centre , by 


104-20, 30, Fc, t090 degrees, and 
thoſe ſubdivided into minutes,according 
as the quantity will permit. 

This Line, for diſtin&ion, hath en- 
graven. upon it the word Latitudes. 
Then, 


B 3 V. Upon 


(6) 

V. Upon the left fide of the Qua- 
drant, without the Line, of Verſed 
Sines ( but not iſſuing from the Cen- 
tre ) is deſcribed another Line, which 
is divided into {ix unequal pom * and 
numbred downwards, by 1.3 .3.4-5 -6. 
. repreſenting ſix Hours, each of which 
Hours is ſubdivided ( 4.) into fonr 
unequal parts, repreſenting quarters - of 
Hours, or 15 Minutes apiece , and each 
of theſe quarters is again ( 2. ) ſubdi- 
vided into five ſmaller parts, each con 


raining three Minutes, This Line is | 


called the Line of ſix Hours, and ;, for 
diſtinion, hath the word Howrs 'en- 
graven upoly ze, + fo 4: 

This' Line of ſix Hears , together | 
with the forementioned-Lint of | 'Lats- | 


ewdes, will be uſeful in the Art of 'Dy. | 


alling ; for by them moſt of the com. | 
mon ſorts of Dyals may be made in 
any Latitude. Preamp 911.46 | 


Theſe Lines hith:rto deſcribed, are ſuch | 
as are graduated upon the outermoſt | 


bounds and limits of the Quadrant ; : 
I ſhall * 


| _ _ 


| Tfſhall now give you a Deſcription of 
; thoſe that &. inſcribed upon the Su- 
perficies of the Quadrant, beginning 
with thoſe next the Equal Limb, and 
ndd fo proceed upwards, till we come to- 
thoſe next the Centre of the Qua» 
:chþ+ drant: And thoſe are, 


of) VIA Lineof Hours, numbred by. 
1 1-2.3.&c.t0 12. fxom the right hand 

4;. | towards the left , and back again from 

n. | the left hand towards the right, with the 

. | like numbers, each Hour being ſubdivi- 

*ded into 1ts requilite parts. 

! This Line hath upon it the word 
i Hours, and unto it is adjoined above, 


5 | VII. ALine of Yerſed Sines, di- 
| vided into 4 $0 unequal parts,and num- 
bred from the right hand towards the 
| left, by 10, 20, 30, &c. to 180 de- 


, | grees, thoſe being again ſubdivided into 
| Minutes, more or leſs, according as,the 

largeneſs of the degrees will permit. 
This Line of Yerſed S:res, will find 


| the Howr and Azimnth in the Limb ; 
| D.u4., and . 


8 (8) 

- and the Line. of Hoxrs is the degrees 
of the Verſed Sines converted into 
Time for the more ready counting of 
the Hour without reduction, every 1 5 
degrees of the Verſed Sine containing | 
one Hour, | 


VIII. Next above the Line of Verſed 
S:xes, isa Line of Sines and Secants, 
the S:-es beginning at the right ſide of 
the Quadrant, wy reacheth to 3o de- 
grees of the Equal Limb countedfrom 
'90 backwards, that is, to 60 degrees: 


The Liye of  S1nes 1s divided into ' go 
unequal degrees from the right hand 
towards the leir, and rhen the Secants 
begin, and proceed forward, towards 
the left hand;being numbred by 10,2 0, 
3o, Kc. to 60 degrees. | | 


IX. Above thisLine ( or Lines ) of | 
£zxes and Secants, is a Line of T ar- 
gents, beginning at the right (ide of the 
Quadrant, and 1s numbred by ro, 20, | 
3D, cc. towards the left hand, to 64 
degrees, 26 minutes. This Line harh 

the 


C9) 


the word Sizes graven at one end; and 
the word Secants at the other , to dl- 
ſtinguith it from the reſt. 

Theſe Lines of Sizes, Secants- and 


{ T angents, are for the working of-Pro- * * 
| portcons in the Limb, whereby ſeveral - | 


of the ( aſes in Spherical [T4gonome-. 
try may be reſolved... 


X.. Above theſe is inſerted the Ge»- 
metrical Square put into a Cizcle, and: 
1s here called the Quadrar, It is mum- 
bred from the lett hand towards the 
right, by-1.2..3. &'c. to 10,at 45 de- 
grees of the L:424b, where ſtands the h1- 
gure 1 only, and. from. thence forwar- 
der, .towards the right hand, by-2. 2. 
4+ Cc. to the right (ide of the Qua- 
drant.* Ir hath writren upon it, for di- 
ſtin&tion ſake, the word: Quadrat. 

This Line ſerveth .chicfly to reſolve 
ſome few Caſes in Plaia Triangles and 
principally ſuch as are ſubſervient to. 
the: finding of - Heights and Diſun-- 
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(10) 


Theſe are - the proporrional Lines that | 


are next to the Equal Limb , above 


theſe is a ſmall Margin, in which are | 
ſet partly in Numeral Letters, and | 
' partly in Armhmetical Figures,cer- | 


tain Numbers ——and about three 


Inches, and +;£ above , there is ano- þ 


” 


ther the like Margin figured partly -| 


with Nameral Letters, and partly 
with Arithmetical Figures, appro- 


priate to ſeveral Lines . drawn be-. 


tween theſe two Margins, 


X1I.. The uppermoſt Line which . | 


boundeth the lower Margin, repreſent- 
eth thoſe two ſmaller Circles of the 
Sphere, which are known by the name 
of the two Trepicks, viz. that of Can- 


cer towards the North Pole, and that. 
of Capricorn towards the Somth Pole. 
This one Line, I ſay, repreſenteth both 


theſe Circles, and, 


X 11. The undermoſt Circle,which . 
boundeth the uppermoſt Margin , -re-" 
| preſenteth that great Circle of the 


Sphere, 


—_— —— =_ 


(28 J* 
_ which is known by the name: * 
of the Equinoctial ; neither of theſe: 
Circles have any diviſions upon them, ; 
but they are thoſe repreſentative Cir- 
cles in the Sphere which bound the Suns - 
courſe. And ſo there is, | 


X I II. Between theſe two Margins, ; 
delineated a forced Projettion of the © 
Sphere, being the ſame Hoxr and Az:- | 
muth Lines which Mr.Gunter deſcribes : 
in his Quadrant, printed in his Book of ; 
the Settor, Croſs-ſtaff, &c. The Honr- | 
Lines are diſtinguithed, ſo that they; 
may be ealily known by the Numeral: 
Letters ſet to each Hour, as XII, XI, 
X,[X,VIII,VIL,VI, in the upper: 
Margin: And XJ1I,I, II, ILL, LV,V,' 
VI, VIL VIII, inthe lower Marging 
eachHour being divided into four parts, 
for halves and quarters of Hours. And 
the Azimuthal Lines mzy alſo be 
known by the Arithmetical Figures ſer 
to them both in the. uppet and low 
Margins, namely, ro, 20,3 0, &c. eves 
ry 6h :Axzimath being actually de: 
ſcribed; 


| (12) 
ſcribed,” the intermediate ones mult be 
, eſtimated. 


| Croſs theſe Howr and! eAzimmnth Lines 
|: from the Equinottial Circ'e on the 
left hand, to the- Tropical. Circle on 
the right hand, is drawn, 


” oct ws ov a> ©. 


- XFV: Anoblique Circular Line,di+ | 
- vided into $0 parts or.degrees, but not 
| numbred, only ir is chara&tred with the 
b <3 vigns In this order ; 


- 8.4 able jog = 
'— Wn. -4 


| The Characters of V and = ſtanding at 
, the Equinottial Ch rele, and S and Wat 
[the Tropical Circ/e, the other both as 
| you ſee here (on better. in the Qua- 
:drantit {e]t ) depin&ted, 

| This Circle oonteſaneth. that- great 
(Circle in the Sphere called the Eclip- 
vick; and it 15 that Circle in which the . 
Longitudes,or Places of the Sun, Moon 

; and Planets are accounted. 

. N V. There 


..” = 
'- X V: There is another Circular Line: : 
drawn croſs theſe: Howr- Lines , fromy © 
the point Y z=&,which Line is divided in- © * 
to 40 unequal parts called degrees, and 
numbred from the Equino&tial-down- * 
wards, by 10, zo, 30, and 4o, at the 
Tropick. = 
Lhis Cuccle repreſenteth that Circle 
of- the Sphere called the. Horizon ; and: 
its uſe, in this place, is to ſhew the Am- 
plirude of the Suns Riling or Setting, 
that is,how far diſtant the Sun(or other * 
| Star or Planet ) riſeth or ſets from the 
| true Eaſt or Welt: points, towards ei- 
| ther North or South, 


7 ' 
\ Theſe are the Lines (contained in this 
| Projetion,aboye which there 1s gra- 


dyated, 


XVI. ALine of the Suns Declina- 

\ tzon, divided unequally into 2 3 degrees 
+4andan half, and numbred by 10426, ? 
2 339) from the left hand towards; the” 


right, --- - ie 
_ Thiz42 


' T0) 

This Circle ſheweth at any time of - 
the year, how far the Sun 1s declined 
+ from the EquinoCtial Circle , either | 
 Northward or Southward. | 


X V11I, Above this Line (or rather 
. Circle ) of Declination in four con- 
centrick Circles, are inſcribed the Days 
of the year inevery reſpeftive Month, 
the four Circles repreſenting the four 
Seafons of the year. The undermoſt 
Circle contains part of March, all 
April, May, and part of Fuvre. 
The next above the other part of J#-e, 
all July, Auguft, and part of Seprem- 
er. The third contains the re- 
maining part of September, all Oftober, 
November , and part of December. 
And in the laſt, is the other part of De- 
cember, all Fannary, February, and the 
former part of March. | 
The day of the Month being found | 
in.any of theſe Circles, is introduQory. t , 
to the reſolving of divers Spherical Pro- |} 
* blems, as hereafter will appear. Above 
+ . theſe Circles of Months, there is, 
© : XVIII, Laſtly, 


Fon  — 


- and having the Plunmet ranging at the _ 


XVIII. Laſtly, Certain Circles; 
divided into Howrs, and numbred back- + 
wards arid forwards variouſly, and be- | 
tween them. the names of certain fixed. 
Stars placed: againſt the proper Hours 
at which they come to be upon the: Mes - 
ridian at 12 a Clock at Night.. n 

The uſe of thoſe Lines of Hours,and 7 
Circle of Stars, is to find the Hour of * 
the Night by any of them. = 


— AU es. tn 


Of each particular Line upon the | 
Quadrant, ard its Vſe. ; 


JT FNto this Qadrant (as unto moſt -; 

others ) there belongs a Line and + 
Plummet, the Plummet may be either 
of Braſs or Lead, and the ſtring: of * 
ſmall well twiſted S:/k , fixed at one 
end in the Centre of the Quadrant, 


other end, and upon. it a ſmall bead or : 
Pins head ( or twoif youpleaſe) to 
{lip up ar.d down the ſame ſtring, _ to | 

ay F 


| ſtay fixed at any place upon the ſtring 
* | that you ſhall move it ro. x 
| þ -© The Quadrant being thus fitted, and 
Fou furniſhed with a pair of neat and 
* > fmall Braſs Compaſſes, is ready to per- 
* form. all the following | Concluſions : 
. | Some whereof may be effected by the 
| | Zines upon the Quadrant by Inſpeion 
| only: Others, by: help of the Lines 
| þ and Thrid. jointly. *Some again , by 
+ | help of the Lizes, Thrid and Bead 
| © alfo:; Andſome not without the help of 
| Compaſſes. 
'Þ © Again, Some of the Propoſitions are 
|| peculiar to.one Latitude or Place on- 
Ely; and others of them are #-:verſal, 
© and ſerve in any part of the World. 
& :. Now the Names and Poluions of 
{# "the ſeveral Lines upon the Quadrant,to- 
+ -gether with their-manner of numbring, 
* *andin: general to what uſes they ſerve, | 
+ have already inſiſted upon : 1 will now 
| :branchtheninto particulars, (hewing 
& :how to perform ſeveral Concluſions in 
- Geome y, or Aſtronomy, by each of 
& them:-. And herein Iſhall not Gary 
—_—c.. the 


meet foy the purpoſe! intended in 
Traitate; which is a gradual proc 


| begin with the {ſes  - 
95 Ps 2 ok —- 
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the ſame method as I did in* their genes. 


ral deſcription”; . but begin; With "the * 


Uſes of ſuch Lines-firſt, as are moſt} 


- 
La 


ing from the #ſer of one Line;*t the 
Uſes of another, till I have paſſed over® 
them all ; in ſuch order, that a primgg=" 
ry Propoſition (hall not need a ſubſequent® 
to be aſſiſtant to its reſolve , nor a fol=* 
lowing Propoſition be deficient,for wal: 
of any going before it. Ang ſolyeill 


- tt ns ; 


R \ 44 
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| I. Of: the Lines ( or Cir- 


cles ) of Months. 
Y PROP, I, 
4 Any day of the Year being ever, 
#0 "find -what other day of the 
= Tear 3s of the ſame length 


”, therewith. 


Ind the Month', and day of 'the- 
{ © Month in its reſpeive Line or 
| Circle , and that day of that Month 
- which ſtandeth againſt it in the other 
| Circle thereto adjoining, ſhall be of the 

» ſame length with the day given. 

| Example. Letit be required to find * 

Fwhat day of the Year is of equal length 
| with the 22 of May. Look the 22 of | | 
| Hay in his proper Circle egg is 
2 | tar 


# 


c I $i 
on fartheſt from \ the Cons, a he A 
vadrant) and the 22 ay, © 
in that Cine You! ſhall find in the Cir- 
cle over it,the firſt day of Fuly to ſtand, * 
denoting, that the 223 of May, and * 
the firlt of Fuly, are dayes-of ll 
length. z 
gain , Let it be req ired to find 
what day in the Year is 0 equal | gt.” 
with the 1 $ of Offober. L 25. 
18 of Oftober in the ſecond irde © 
Months ,' and right againſt it, in-the 
frſt Citcle of Months, lands the ſe ' 
cond of February , which is the day 
that is neareſt of length to the 18 or 
Oftober. 


> —_—_— by 


—_ 


. PROP. 2, | 
What Night in the Tear is equal in ; 


length with the firSt aay Y | 
January. | 


] 37 the Thrid upon the firſt day of | 
January ( which 1s in tffe open : 
moſt” 2 


"LM 


Eo 720) 
= of Mods ) and ,in theſj: 
the Thred willlie over thelſ 
pd of Jaly; and in the fourth Cir- 
Ele, overthe 19th of May , either off 
"y hich Nights are of equal length may 
. Oday of Fanuary. 


"x e 


In this manner you may find, that 
£5 11th of April, and the 1 1th of 
"Hay are dayes of equal | 
and that the n of the ſixth 

February, and "the 14th of Ofs- 
F. The. ny of Oe length. with 
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ven, to find the SHAUS Dee þ i” —_ . 

£10, + 


& Fx N F-1 i 
£ pay 2 © bp 
$ £5 "i ** 
* MLS 
3-5 Od 


Tf % > 
Mo 


Elow the four Circles of Mc th hey 
is the Circle'6f 'of- the Suns De 
nation, numbered from: the left h: 
towards the right, i into0'23 crete 30 
oO 
Now to find the Suns Declination % 
any day of the year—lay the Thrid: 
* } thedayof the Month, and it ”_ W 
you in the Gircle of the Suns Db 
clination , what Declination the Suns f 


O22) 

: vcd from the EquinoRial upon _ Nn 
TT <Y- 
T Example, Letit be required to bad: 0 
# the Suns Declination upon the ſixth of þ1 
i Angſt; Lay the Thrid upon the (ixth 
F of Auguſt, Hr the Thrid will croſs the fo! 

& Line of Declination in 1 3 degrees, 43 C 
& minutes; and ſuch Declination hath fir 
Y 'the, Sun upon the ſixth of Auguf, If 


3 cl 
L Inlike manner, the Thrid laid to 


6 i7 The. Thrid 720 d.40 min, $I” 
| Aar.n6( will cut they 6. 19 'N 

Lee 75 Line of de-Y23 + r N 
th olination ing19 26 " 


| ſuch. degrees and minutgs of De- 
Wlinarioa the;, Sun © bath upon thoſe 
4 tayes. Yi <1] 

=. . But to. know OS de this Declina- 
” tion ( thus found ) be Northward or 
þ Southard from the Equinodtial, ob- 


Bp? Ty! "That if,youfind the day of the 


CV y 


| Month.in eithet of che;two. uppermoſt | 
i Sbges of Months, as' here Tana 


g Y: p 4 <0 +. 6; " 
"WIN l "3% MM. ah, 
% Ot 


$9 


(23) MN 
atknd November were. (for Famary was 
n the firſt Circle, and November in the 

nd Fecond ) then hath the Sun South De= 
of flination : Burt, b 
thy 2, If you find the Month in either -* 
he fof the two undermoſt Circles, as here” 
-3 [March and June were ( June being 
th fin thethird Circle, and March in the 
fourth ) then hath the Sun North De«7 
clination from the EquinoCtial. by 


—__ et. lt hs a A —_—_— at 


k Xx y 
- . 5 D 
. p - fy 
” 1. a 
+= IFYY © $0? - 
\ «+ ; p- *Y 
4M h 
+ —” I” 
uy 4 es {2 3 = 44 
_ BY” 0 


Ws. #5 
8 | 
FN 
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The Sans Declination being given, 
to find the day of the Month, * 


8 Ay the Thrid upon the degree and” ? 
[- minute of the Suns Declination in 
C the Circle of Declination, and then will } 
the Thrid lie over four ſeveral dayes of } 
the Year, upon either of which the Sun } 
{will have hike Declination, . 
Example, Let the Declination gj- } 
ven be 20 degrees. If you lay the ! 
: : Thrid * 


| 


v_y ATP 


Fe 4) 
"5 TY degrees-in the Cirde of 
lination, it will croſs the Circles off 
iths upon the 1 0th of Fauwary; the 
h of November, the gth of May, 
: dhe 14th of July; upon all tage 
£ da Grohe Sun hath about 20 deg 
ws | ion, and which of tho 


, maybe known by the 
le ddinered int 


e mga Propo-. 


Ee 


> 


val | 


ch 


rd 
he 


(25) 
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[I Of the Ecliptick Line: 


PROP. V. 


The day of the Month being given, 
to find the Suns Place in the 
Ecliptick, 


He Ecliptick Line , is that which 
crofleth the Hour . and Azimuth 


| Lines of the Projeft;on, and is divided : 
' Jand charattred with the 12 Signs. of 


the Zodiack. Each ſpace between Sign 
and Sign is divided into 30 unequal 

arts, and they are to be numbred both 
ts mar and forwards, and therefore 


| they have no Numbers ſet to them, bur 


| theSunsPlacein Ecliptick uponthe 


muſt be counted from Sign to Sign. 
Example. Let it be required tofind 


17th 


4 BP 
17th of April. The Thrid being ap- 
- pliedtothe 17th of April, will cro 
the Ecliptick Line in 7 degrees, q1 min. 
| of &, and in that Sign boy degree of the | 
Ecliptick is the Sun upon the 1 7th of 
April. 
Again, upon the 21 of November, 
If it were required-to find the Suns i} 
+ Placein the Ecliptick upon that day,the 
Thrid laid to the 2x of November , 
 wweuld croſs the Ecliptick Line in. 9g } 
degrees, 38 minutes of Þ, and in that 
ign and degree is the Sun upon the 2 x 
O 


November. 


And here Note, That if you find your 
day of the Month in the undermoſt ]'g 
Circle of Months, the Sun is then in | 5 
one of theſe three Signs, V\, &, or. | | 
But if in the next Circle above, it is $« 
theninS, RN, or W. If inthenext | ] 
_ abovethat, it isinz=,m,orÞ. And | 
if in the upper Circle of Months, S 
 itsPlace is in w, 3, or kX, And by ©: 
obſerving this order, you may ac- 
- count the degrees in the Ins 
r 


(27 ) 


P- | ther backward or forward, accor: 
i | ding to the ſucceſſion of the Signs. 
: —_ 
4 PROP. 6. 

The Suns Place in the Ecliptick be- 


ing given, to find the Day of the 
Month, Fe 


«Ot: ER... 8 > OO ww 


Ay the Thrid to the Suns Place 
counted in the Ecliptick , ' and 
among the Circles of Months, it 
will lie upon the day required. 
Example, Letthe place of the Sun 
'given be in 2 5 degrees, 32 minutes of 
N. The Third being laid thereto in the 
| Ecliprick, will fal} upon the eighth day 
pot Angnſt, which is the day of the 
Month required. 
Again, If the Sun had been in the 
23 degr, 30 min. of &, the day of the 
þ. Month would be found to be the karſt 
of February. 


C 2 PROP.7. 


(28) 


PAOP. 7. 


The Suns Declination being grouen bþ 
to find bis Place in the Eclipy * 


7:ck. 


Ay the Thrid to the Suns Decli- 

Þ- —_ in its proper Circle, and it} - 
will cut the Ecliptick in that oignÞ'\ 

and degree in which the Sun at that 
time 1s, b:- 
Example, Let the " have 14 de-Þ' 
grees, 33 minutes of South declinati-Þ® 
on, the Thrid laid thereto will cut theſ 
Ecliptick Line in 9 degrees of -m,, or f 
21 degrees of &3, aid in-one of thoſe |® 
. two Signs 15 the Sun, when he hath 14 
degrees, 3 3 minutes of South declina- 
tion ; and which of the twoiit is, may 
be ealily judged by the time of the 

_ year, 


(29) 


PROP. 8. 
be Place of the Sun in the. Eclips 
tick being given, to find his De+ 
clination, 


e21 


4 


[;.FF*He Thrid beiog laid to the Place 
it} & of the Sunin the Ecliptick , will 
11 Bive the'Suns declination in its proper 
1t Line or Circle. | 

Example. Let the Place of the Sun — 
Piven bein 17 degrees of &, the Thrid 
_ Maid thereto will cut the Line- of decli- 
» {nation in 16 degrees, 5 8 minutes, and 
. ſuch declination ſhall the Sun have when 
Fheis in the 17th degree of &., or tha 

3th degree of: A. 


C. 3 PROP. 9. 


( 30) 


PROP. 9. k 


The Place of the Sun in the Eclij 
tick being given, to find th 
SHHS Right Aſcenſion, 


in —_ tick, and m the Equ: 
Limb & will ſhew you the Rip 
Aſcenſion, 


Example. Let the Suns Place be 1 
the fourth degree of :r, the Thrid laid 
to this point 1n the Ecliptick,will,in the 
Equal Limb of the Quadrant , cut 62 
degrees, and that is the Suns Right Aſt 
_— 10n when he is in four degrees 
OI IL, 


Ls the Thrid to the Suns Plac 


But Note here, That if the Suns Place] 
given be more than go degrees from) 
the beginning of Y , the Suns Right 
Aſcenſion muſt then be more thar 

, OO | 


. capable of receiving no more than 


.. ted from the firſt point of .,Y. 


C32 ) 


90 degrees. So that if the Sun were 


S 26d. 2The RightQ118 ; 
ned? 4 .> Aﬀcenſhionq24q2>deg. 
V 26 _y would be( 298 


and yet. the Thrid laid to any of 


theſe points in the Ecliptick (which 


are all in the ſame point ) yet the 
Right Aſcenfions of thoſe points 


- "nmſt be counted/as above , for this - 


Inſtrument being but a-Quadrant, is 


go.degrees, either of the Ecliptick, . 
nor of the Right Aſcenſion , . bur- 


the: Aſceniion muſt be accoun-- | 


(32 ) 
, © PROP: 10. 


The Right Aſcenſion of the Sun be- 
ing given, to find bis Place in 
the Ecliptick, 


' Ay the Thrid to the Place of the 

; , Suns Right Aſcenſion-in the equal 
Limb of the Quadrant, ſhall it 
cut the Place of the Sun in the Eclip- 
Tick. - £ 

Thus the Thrid being laid to 62 
degrees, will cut rhe Ecliptick in four 


degrees of xr, which is the Suns Place, | 


he having 62 degr.of Right Aſcenſion , 
| butthis point of 62 degr.in the Limb, 


may beQ1 1 8IDegr.of Right C260. S 
accoun-< 2 42 _ TT 4 of 7 
ted 298 Jplace is in C26 W 


. IV. Of 


j_ ” a, 


(33 
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Z-. 1 IV. Of the Horizon. 


PROP. 17: 


al | The Place of the Sun in the Eclip- 
it tick being given, to find bis. 
Amplituae.. | 


, | "He Suns Amplitude is the diſtance 
4 (counted upon the Horizon) that 
the Sun riſeth from the true Eaſt or 
Welt points, towards either the North 
or South , and is alwayes North, when 
the Sun is in Northern Signs, as in Vg 
&, Xt, 5, N,, or MM. And Southward, , 
; Whenhe1s1n Southern Signs, .as in =», 
;. m,7,Ww,nm, or%. To Brd this Ames 
| plitude, | 
- :Lay the Thrid co the Suns Place in 
the Ecliptick Line, thn move the Bead: 
3 AY” which, 


- 
FA; INI wy 
LAE, ts , 
es VA anti os , - 


C34) 


which-1s uponthe ſtring to the place of 


the Sun : The Bead being thus brought 


to the Ecliptick Line, is {aid to be re&ti-. 

fied; then move the ſtring along: ill | 
the Bead touch the Horizon, and it will. | 
there ſhew you the Number of degrees. | 


of the Suns Amplitude. 


Example. Let the Suns place be the- 
fourth of ar; lay the Thrid thereto in. ? 


the Ecliprick Line, then bring the Bead 


tothat vart of the ſtring which croſſeth : 


- the Eciiptick Line , the Bead there 


reſting, , move the ſtring along to the- | 


Horizon, and there you ſhall find the 
Bead to cut 35 degrees,8 minutes ; and 


To many degrees dorh the Sun riſe from 


the true Eaſt point rowards the North, 
. and ſet ſo many degrees from the Weſt 


| Northerly alſo, becauſe the Sun is in a 


Northern Sign. 
But it the Suns place had been in the 


2 6th degree of Yp, the ſtring and Bead. 


| being bronght to this point 1h. the Ecli- 
I uy ( which is the ſame youu as be- 
tore) then the ſtring an 
| moved thence to the Horizon, will alſo 


Cut. 


- wen os ls) 


Bead being 


| 


and the Bead reQibed ro the Suns place © 


(35) | 
eut 35 degrees, 8 minutes, as befores-: 
which is the Amplitude of the Suns Ri- - 
ling and Setting Southerly, becauſe the - 
oun was in a Southern vign, 3 


In like manner, If the Amplitude were . 
pirenzhe Suns place might bt found,.. 
y laying the Thrid, and bringing. 

_ the Bead to the degrees of Ampli- | 
tude in the Horizon,and from thence 
moving of the ſtring to the Eclip- 
tick, where the Bead will reſt upon: 
the Suns place, which you mult judge 
by the time of. the Year, 


Ltd 
. —— 


PROP. 12. 
The Place of the Sun being given,, 
zo find the Aſcenſional. Dif--" 

_ rence. | UG {5 


C3] 563! 2p ky | 
' A Sinthe former Propolyuon, ſo in 
this, Let the Thrid be brought, , 


in 


(36) 
 H the Ecliptick , fo the Thrid being: 
moved along, till the Bead rouch the 

Horizon, the ſtring-will ſhew in the | 
Equal Limb of the-Quadrant , the de- 
grees. of the Aſcenſional Ditterence ,. 
which converted-into time, is the quan-' | 
tity of time which the Sun riſeth or ſet- 
teth before or afrer the Hour - of ſix. 
Example. Let the place of rhe Sun 
* Sivenbe the fonrth degree of; the 
' Thrid being laid thereto, and . the Bead 
brought to its due place,move the ſtring 
till the Bead” touch the Horizon ; then 
will the Thrid in the Equal Limb of the 
| Quadrant, fall upon- 2 8 degr. 50 min. 
Which is the Aſcenſional Difference re-. 
{ quired, | 


| Now theſe degrees and minutes of Al: 
. cenſioya] Ditfererfce,being turned in- 

to hours and minutes of time (which 
| . ts doneby allowing 1 5 degr. to one 
Hour, "att four, minutes of time to 
each degree) will give you the di- 
| «© Rance of tyne that the Sun riſes or. 
LES WR Oock = 
ba ' Q) 


LE kak 


(37) 


' $0 theſe 2 8 degrees,5 o minutes'c0n- 
'verted into time, is one hour and 55 
\ minutes : So that if. the Sun be. in a 
Nerthern Sign ( as here it is) the 
Sun riſes one hour, 5 5 minutes before 
{ix, that is, five minutes after four of 
. theclock , andſers one hour, 55 mi-: 
nutes after 6, that is, at 5 5 minutes 
paſt 7. +4 
 Butif it had been in Winter, and 
that the Sun had been in 4 degr. of 2. 
then theAſcenſional difference would 
1 have been the ſame as before, and 
1 thentheSursriling would have been” 
1 hour 55 minutes after 6, that ts, at 
| $55 minutesafter 7, and his ſetting at 
{ oF Minutes after 4." 
| *© And thus having attained the 
|  time-of the Suns riling and fet- 
ting, the length of the Day and 
Night is ealily known ; for the time 


þ of $oun Riſing Cs che Sen een — $Atk 


Sun Setting Semidiurnal 


a Wherefore, the time of Sun riſing be- 
ing dobled, giveth the Jength of the 
5 wg Night ; 


(38) 
-" Night, and the Suns ſetting dou- 
bled, is the length of - the day, Thus 
when the Aſcenſional difference in 


the- 


Summer is 7 1 hour,5 5 min.. 
Winter: is 


| thelengthFDay c5h.gom. 
| of the Dvd ig 3 


( 39) 
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V. Of the Equal Limb, 


——m_—. 


—. 


PROP. 13. 


How to: take ( or make obſerva-- 
tion of ) the Altitude of the 


SUN, Moon, or Stars. 


Þ2: this purpoſe , upon the Right 
Edge of the Quadrant, are placed: | 
two Sights, made of Braſs, in either of 
which there is a ſmall hole for the Sun- 

beams to paſs through, or elſe to look 
*thorough with your Eye to the Moon. 
| or Stars, or to the top of any Building, 
(. or the like, which you: delire to take. 
| the Altirude of, | 


—_— 


To 


| — 


(49 ) 

To take the Suns Altitude,#Hold up 
the Quadrant with both your. hands, 
turning the left ſide of your body to 
the Sun, and with your hands raiſe up or 
depreſs the Quadrant, till the Sun ſhi- - 

ing through the hole of that Sight ' 
which is next the Centre of the Qua- 
drant, caſt his beam of light upon the 
hole which is upon the other Sight far- 
theſt from the Centre, the Thrid. and 
Plummer all the while having free li- 
berty to play by the ſide of the Qua- 


-. drant. Thus when the Sun ſhining 


through one Sight, caſts his beam of 
light upon the hole of the other Sight; 
at that time mark exa&tly what degrees 
- andparts of a degree or minutes are 
-. cut by the Thrid on the Quadrants 
Limb, for thoſe degrees and minutes 
- gre the degrees of the Suns Alti- 
.-" Fade, | 

.. Thusto take the height of the Sun ; 
but for the Moon, —Stars, or other ob- 
jets, you muſt 'look through both the 
vights to the obje&t , and where the 
LJhrid and Plummet reſteth, thoſe - 
| tne 


(41) ,. : 

the degrees of Altitude ——But in : 
theſe Caſes, if the holes of the Sights 
be too ſmall, you may then legk by the 
edges of them, or by the og of the 
Quadrangit ſelf, either of which ways 
being cxcully performed, will do the 
thing intended. * 


\ [9] 
le. oh A %, : 
a 
L 
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'VI. Of the ProjeQtion. | 


ARE of 
net. 


He Hour-lines in the ProjefF:0n 
may be diſtinguiſhed from the reſt 
- their Numbers, and alſo by their 
Cituation-upon the \ gn . for they 
are thoſe Lines which lie towards the 
left {ide of the Quadrant, and are num- 
bred by-Numeral Letters ſet at either 
end of: each of them, in the two Mar- 
ging before expreſſed, That Hour 
which hath XII and XII, at each end 
thereof, 1s* the Hour-line of 12 a 
Clock , That which hath XL at the top 
or upper Margin, and I. at the bottom 


or- lower Margin, is the' Hour-line of | 


11 before Noon, or 1 Afternoon. So 
the next, which hath X at the top, and 


F1 


(43) 
WH. at the bottom,is the Hour-line of 16 
in the Forenoon, and of 2 in the Aﬀers: 
noon, and ſo of all the reſt, Now be-: 
tween each Hour-line that is thus figu- 
red at both ends, there are three other 
Lines drawn, which have no Numbers. 
ft to them, and thoſe are the half and 
quarters of Hours, And further note, 
that of theſe Hour-lines there are two,: 
ſorts,one bending from the top,oruppes: 
Margin downwards, and incline to-” 
wards the left hand , and theſe' (for 
diſtinRion ) ' are c the - Pinter: 
Howr-lines, and are in uſe only whens 
the Sun is in Southern Signs. 2 
ether;bending downwards from the ups: 
per Margin, incline towards the Rights 
hand,and are called the Summer houre,. 
and are in uſe all the time that the: Sun-; 
hath North Declination, © or 1s inthe 
Northern Signs. 'This diſtintion: of 
the Lines being made, I will now: [l 
the uſe of them, 


PROD. 14. 


(44) 


PROP. 14. 


3 | R 

Ff The place of the Sun being given, 
1 to find what Altitude the Sux 
| | _ ſhall bave at 12 aClocks 


15 | Ay the Thrid to the place of the 
tE&Sun in the Ecliptick, and reftifie the 
i Bead, by bringing it to that part of the 
Firing . then move the Thrid along, till 
i} the Bead come to touch the Hour-line 
Fof x2, either in Winter or Summer ; 
{the Bead ſo reſting,;the Thrid will cut in 
Fthe.Equal-Limb the degrees of the Suns, 
FAltitude'at 12 a Clock, 
| Example. Let the place of the Sun be 
n the firſt degree or beginning of & or 
PT; lay the Thrid thereto, and bring the 
Bead to that point, then. moving the 
Thrid along till the Bead comes to 
{ouch the Summer Hour-line of 1 2,the 
{Thrid will then lie upon 50 degrees in 
he Equal Limb, and ſuch Altitude will 
Wi... : he 
| ne. 


(45) 


the Sun have at 12 a Clock when bw is ' 
im the beginning of & or M, which are | 
oints'of rhe Ecliptick equally diſtant ! 
om V or =, and ſo have like declinatie } 
on from the EquinoCtial Northward. * ' 
Again, If you ler the Bead ſtill reſty | 
and movethe Thrid yet farther, till ir 
touch the Summer Hour-line of x x'and 
1, the Thrid will then cut 48 degrees; # 
I 2 minutes, and ſuch Altitude will the 7 
Sun have at 11 or 1 of the Clock, 
when he is in the beginning of & or MW, :; 


Io 2 43d.13Mm, | 
Soat theY 9 3 { theSunsf' 36 00 
Hours & 8 or4 (vil be 273% 


of 7 5\will be18 18 -7 
6 6 9g, 0 


In like manner, the Sun being in. the..? 
beginning of Ir or K, the ſtring} laid}? 
thereto, and the Bead brought :to, that” * 

oint , the ſtring being moved to the 
Hm Hour-line of 12, will-cut in 
the Equal Limb in 58 degrees 3-43 © 
______ Jens "Y 


mn ww 
& 
" " 


s 7 6. 50 


And ſuch Altitudes ſhall the Sun 

4 have at theſe Hours, he being in the be- 

* ginning of Ir or , | 
| « But on the contrary, If it were re- 

| quired to find the Suns Altitude at 1 2 a ' 
E-1 ; and (0 at any other Hour of the 
| day, the Sun being 1n the firſt degree or 
| beginning of m or X. Then the ſtring 
| being laid to that degree in the Eclip- 
| tick, and the Bead brought to that point, 
and then the Thrid removed till the 
* Bead did come to touch the Winter 
” Hour-line of x 2, the Thrid would then 
- cut inthe Equal Limb of the Quadrant 
* at 27 degrees, 1 minute, and ſuch Alti- 
* tude would the Sun have at 12 a 


Rhone 


And 


(47) 
And the ſtring being moved till the 


IT IYof the 2.5 d.40 Ms 


bs 10 re Celockghe( 27 - 51 


3C Altieude ("7 5® 

my ; ; wouldbe\ * 33 
And again, the Sun being in the be- 
ginning-of Þ or #3, the ſtring laid, and 
theBead reCified to that point, you ſhall 


| | 12  418d.18m; 
find the Yt1 (of the 7 6 
Suns alti-C10 orz > Clock >13 38 
tude at $3 (to be A 8 12 
. 4 3 | I 

And fuch Alritudes will-the Sun have 


at thoſe Hours, he being in ſuch points 
of the Ecliptick , and whatſoever is 
faid of - the firſt d of each Sign, 
the ame is to be underſtood of the 1n- 


[\ i; ; DV a WY IN " : " _—_ R . 
Ly 
( | } | 
? 
" F 
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—_—_—_—_—_ 


PROP. 15. 


The Day of the Month ( or the 
place of the Sun in the Eclip- 
tick ). being given, to find the 
Hour of the Day at. any time 
the Sun ſhining. 


i fv the Thrid to the day of the 
Month, and where the Thrid croſ- 


ſeth the Eeliptick Line, bring the Bead | 


to that point ( ſo is the Bead reQifed 
to find the Hour any time that day ) 
then holding up the Quadrant to the 
.Sun, as you do to take his altitude , ob- 
ſerve when the Sun ſhineth. through the 
hole of one Sight, upon the hole; of the 
other, then will 


cuts in the Equal Limb, are the degrees 
of the Suns altitude at that time. 


Example, 


the Bead .(;upon the | 
ftring ) fall upon the true Hour of the | 
day, and the degrees which the Thrid 


= Win ld 1 AMY im=i*'n 


_Example,, Upon the roth of May, 
the Sun being then..about- entring ints 
I, lay the Thrid to the day of the 
Month, and it will cut the Ecliptick 
Line in the beginning of 2x, 40 which 


Point bring the Bead, then if. you;hold- 
ng up the.Quadrant to the Suty ( the 


Plummet hanging at free liberty, and 
the Sun ſhining through the light , as 
is before preſcribed) {hall find the Bead 
to reſt upon that Surmmer-hour that 
hath V I11 at the top thereof, and IIIL 
at the bottom thereof, you may con- 
clude that it is either 4 of the Clock in 
the afternoon, or 8s of the Clock in the 
morning ; and which of thoſe Hours 
it 1s, is ealte ro. determine by the time 
of the day.——— And at the ſame-yime 
that the Bead fell upon 4 or 8 of the 
Clock, the-ſtring did- cut 34 degrees, 


xz E minutes, and that was the altitude 
0 


the.Sun at that time, And ſo if the 


| Bead had fell. upon that Hour that” nad 


been .marked with I X. and ITT, -it 
had been 9 in the morning, -or 3 1n the 


afternoon. .. If upon the Hour marked 
| | D X and 


% 
LA oa Ee a. a ae ret ay 
" 


(.50'Y 
Xand I 1, it had been ro inthe morn- 
ing, or 2 inthe afterno6h; and ſo of any 
other. And what is ſaid of the Sum- 
mex-hours, the like is to be underſtood 
of the Winter-hours , and when the 
Bead falls upon any half,” ot quarter 
Hour-line, then it 1s half or quarter of 
an Hour paſt the Hour preceding , and 


for lefler parts then quarters of Hours, 


you may well enough gueſs at them. 


—_— 


"The Day of the Month , and] the 
Altitude of the Sun being given, 
07 


 Limb,the Bead amongſt the Hours ſhall 


PROP. 16. 


to find the Hour of the' Day. 


Ay the Thrid to the day of the 
Z.. Month, and bring the Bead to the 
Ecliptick Line, then lzying the Thrid to 
the Suns altitude collnted in the Equal 


( 
| 
t 
q 
[ 


ſhew you the Hour of the day. 


Example, ; 


(51) 


Example, Upon the 10th of April, 
the Suns altitude is obſerved to be 40 
degrees , Lay the Thrid tothe 1 oth of 
Ap4l, and bring the Bead to that part 
of the ſtring which crofſeth the Eclip- 
tick, rhen remove the Thrid- to 40 de- 


Jgreesin the-Equal, ſo ſhall the Bead reſt 


upon the half Hour-line, which is be- 
tween the Hour-lines of I X and III, 
and X and II, wherefore the Hour 
muſt be either half an Hour paſt-9 in 
the morning, or half an Hour paſt 2 1n 
the afternoon. 


——_ 


PROP. 17. 


The day of the Month, or the place 
of the Sun in the Ecliptick be- 
ing given,to find the beginning 
and ending of Twy-lieht. 


Wy-light is ſaid to _ , when 


the Sun is 18 degrees below the 


Horizon Eaſtward, and to end when 


D 3 the - 


(52) 
the-Sun is deſcended below the Horizon 
Weſtward. Wherefore, lay the Thrid 
ro the day of the Month, and retifie 
the Bead,by bringing it to the Ecliprick 
Line ; then bring the Thrid to 1 8 de- 


thall ſhew among the Winter-hours.(if 
the Queſtion be in Summer, or amon 

the Summer-hours, if the Queſtion be 
in Winter ) the time-of Day-break,or 
the beginning of Twy-light.' | 
. Example, Upon the 10th of April, 
lay the Thrid to that day, and reftifie 
the Bead to the Ecliptick Line. Then 
move the Thrid to 18 degrees in the 
Equal Limb, ſo ſhall the;Bead, among 
the Winter-hours ( becauſe the Que- 
ſtion was in Summer) fall a little more 
than a quarter of an Hour before 3 in 


break upon the 10th of Apr. 


2. of 


grees inthe Equal Limb, and rhe Bead | 


_— -. £. HS os# Ma... NOo-v two... 


the morning, which is the time of Day- 4 


ds 


\ 


(mn) 


_—_ 


2, Of the Azimuth-lines. 


if He Azzmmth-lines are drawn on 
5 . the Projeftion towards the Right 
© | {ide of the Quadrant,as the Hour-lines 
C |} were towards the Left hand ; and they 
- | are numbered at either end, both in rhe 
» | upper and: lower Margins with Arith- 
© | metical- figures, by. 10, 20, 3o, &c. 
1 | And of theſe Sines,there are.two ſorts, 
- | as there were of the Hours, namely, 
> | the Winter Azimmbs, and the Summer 
Azimnths,and they have like uſe as the. 
Hours had :. For, 


D3;3 PROP. 18. 


(54) 


PROP. 18, 


The day of the Month ( or the 
. place of the Sun in the Eclip- 
tick ) and the Suns Altitude 
being given , to find the Azi- 
amnth.. - 


He Suns: Azimuth: 1s the diſtance 

( counted upon the Horizon) that 
the Sun at any time is diſtant from' the 
Meridian, or South point, To find 
which, 

- Lay the Thrid to the day of the 
Month, and bring the Bead to thar 'part. 
of the ſtring which crofſeth the Eclip- } 
tick, then move the Thrid to the Suns | 
altitude,counted in the Equal Limb(the | 
contrary way, namely, from the right 
hand towards the left. calling 80 degr. 
10 degr. and 70 degr. 20 degr. and 60 
degr. 30 degr. &'c. ) So ſhall the Bead, 
either among the #/izter or Summer 
Aziz | 


(55) 


Azimuth-lines: ( according.to the, ſea- 
{on of the Year ) ſhew you the Suns- * 
azimuth,or his diſtance from the Meri- 
dian or South-point, 

Example. Ls the time given be the 
gth of - April, at which time the Sun'ts 
about Ps br of '&, and let the 
ouns altitude. be: 46 degr. 4o min. at 
which'time ler-it be required to find the 
azimuth. : 

Lay 'the Thrid to the 94h day of. 
April , and reRifie-the Bead to the 
Ecliptick Line, then (becaiſe the Suns: 


altitude was:46 degr. 40 min. ) count: 


46 degr. 40 min. from go degr, back- 
wards upon the Equal Limb, and lay- 
ing the Thrid thereto, the Bead will reit 
upon the 30 Azimuth-line , ſhewing . : 
that when the Sun hath 46 degr: 4o.m.. 
of altitude upon the'9th of Aprs/, the 
Sun is then diſtant from the Meridian 
Eaftward/if it be inthe torenoon, or 
Weſtward if inthe afternoon 3 o degr. 
from'the South. nan hr? tf <i4 # 


D4 In 


Aid 
þ | 


(56) 
' In like manner; the-ſame day, if the 
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Suns | 40 : 50 
alti- | I-34 4, nu - {Go 2 
MEAS. 2.7: | Merint = 3 


been:1 14 25 a... 190: 
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The day of the Month, andthe 
Azimuth of” the $un being gi- 
ver, to. find the Altitude of the 

..-Sur above the Horizon, 


* Ay the Thrid: to the day of- the 
Month, and'bring the Bead to the 
Ecliptick Line, then move the Thrid till 
the Beaditouch:the given Azimuth, ſo 


thall the Thrid, upon the Equal Limb, 
give you the Suns altitude, ir being 


counted from go degr. backwards. 
| Example, 


- vea4g9Pp 


he 


Example, Let the time given be the 
gth of April, as before, and the azi+. 
muth 7o degrees from the Meridian, 
lay the Thrid to the. day, and bring the 
Bead to the Ecliptick Line, then move 


| the Thrid till the Bead touch the 7oth. 


Azimuth, then ſhall the Thrid upon the 
Equal Limb cut 29 degr. 27 min.(they 
being accounted backwards from 9o )) 
and ſuch altitude ſhall the Sun have. 
when he is 70 degr. diſtant from the 
South-part of the Meridian upon the”: 
9th of. April... | 


("585 
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| VII. Of the Proportio- 
_ _nal Lines upon the Sides 
of the Quadrant... 


p 3-4 Proportional Lines.u upofr Pike 
Quadrant are of two kinds,” viz, 


Straight and Circular; -the' Straigbt 
Ones = thoſe on 'the Sides of the. 
Qaadrant, and the Circular - arethoſe 
that lie between the Equal Limb, and 
the Projeftiovn. And by. theſe Lines. 
may by rformed ſuch' Concluſions 
Uni verſally in all Latitudes, which the 
Projetlion ( whoſe Uſes are before 
| only trone Lati- | 
tude, namely, for that place for which 
It 15 made: Examples in each kind ſhall \ 
follow ; and firſt I will begin with the 
Proportional Lines on the fides of the 


| Qijadeabe, which ate; 
I. A. 


4 A | 
1. AL,ine of Natural Sines: ? 
 to.90 degrees, 
s | 2:4 Line of. Verſed - S1nes 
. to 130. degrees. 


kW Ail Proportions ( and conkipialty 
"| all Aſtronomical Problems) -in' Sines | 
| alone may. be wrought BY the Line. of - 
yy id therefore 1 wi wink: with | 
the uſe of that. * 


TT SO ,! ” F 
L . ”. $7130 ts & £$ TP 5 #3 
At. 
”_ ——_ TFT 


AP 


» 7% #@® > 2 
A " þ OY US 


deg "7 ” 


wry of th Line us Siner. 
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- TO"; 701'l 9222 TN g9* 6,1 I7 
PROP: 20. T1 7 :o 
\ The Suns diſtance ſtar the ncareſs 

© EquimoGial. print being given, 
h | fofſnatiba Declination. 


He points Y- and =: axe, the two 
. EquinoRual points, ſo that, let the 1 
Þ ; an 5 


*. 
| a 


t 


(60) | 


| Sun, be in any point. of the Eclip-- 
- tick whatſoever, *he can*© never be 
\ above. go degrees diſtant from one. 
or-other of rheſe. points. 


So the Sun. being in the beginning 

v& X7,_..C30 ? degrees diſtant 

$ of JT che <Y from Y. 

* - But the Sun being in. the beginning. 

| — ® | 

«SA 22, : $60 7degrees diſtant | 
| of Jv mghebs foY " from im, 


| diſtant from either, and that is his grea- 
+ teſt remotion,' and at thoſe times he 
| hath 2.3 degr. 31 min. of Declination , 
pu ignery, jd being known, the Propor- 


{ tion will 


. As the Sine of 'the Suns greateſt de- 
'» clination 23 degr. 31 min, # to 
hs greateſt lifance from any of 

the Equinottial points go de- 

” 255 008” YT emiog 2H10T 


Sy. 


wit 


FT 


( | 6 I; d} 

So- 14. the Sine; of . the, Suns. preſent 
diftance from the next Equine- 
 Fhial point ( ſuppoſe 30 degrees). | 

', tothe Sine, of his preſent declinas © 

. i $101, | | | 


To work this Proportion. upon the. 
Line: of! Sines, take, in your Compaſſes : 
out of your.Line of Sines, the diſtance _ 
from the, Centre of the Quadrant to 


 2.3degt, 31 min. (the Suns greateſt 


declination ) with this diſtance,ſet one 
foot of the Compaſſes in 9e degr,' (the 
Suns-- greateſt remotion - from” | either 
Equinoctial -point.')- and. bring - the 
Thrid to-touch the other foot of the 
Compaſſes, f6' that jr being turned 


about, it may only toueh;the Theid in \ 


one point, anly, which is-;the perpendi- 


\ rular or neareſt diſtance , then keeping 


the Thrid faſt there, by laying your 
finger. upon it, ſer one foot of your 
Compaſles in 3 o degr. ( which is the 
Suns diſtance given) and open the | 
other foot, ſo that it being turned about _ 
By .Wy ch the Theid, as vetore 


a © 


AAS 


(62) 
$0 this diſtance'of the Compaſles-be- 
ing meaſured upon the 'Line-of Sines, , 
will reach from the Centre of the Qua- 
drant to 11 degr. 31 min. and ſuch de- 
clination ſhall the Sun have when he is. 
30 degr. diſtant from any of the Equi- 

a6AKT points.” \ "Thus by working the 
| former Proportion upon, the- Line 'of 
Wes he edn. to this laſt direftion, 


224918 5 Sy; nA 3 435m. 
| hall 39 | cither-of | v7. | 91-6: 
pr dal Nantes [ns 52 
AS. © £ noi 17 - 48; 
ith 8 + ; 
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Ah. 


hae " WW —_— 


& PROP. 21. 


*"| The Latitude of the Place, and the 
| Declination of the Sur given, | 
f- to find the Amplitude. | 


Þ this Proportion ls, 


As the Co ſine of the Laticnde 
' .. & ro the Rading ;_ | 
"$0.15 the Sine of the Subs lealivation 4 
to the Sine of the Amplitute. 


' $o-the Latitude - being'46 _—_ : 
the Declination 5 degr.xhe Amplitude... © 
| yaa 0' be'2 9:degy; eras 
or ; 
|| © Outof your Line of Sines, rake the 
_ diſtance from'the Centre- to 1/5 degr. | 
the-Declination, Eg one m of » 
that Extent in 50d 
ment. _ pm ye n9-t ring the by 


” we "_— 


. 
\ A 


"4 
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| faſt there, ſer one foot in 90 depr. and 
+ open the other, that it may only touch: 
7} the Thrid ; ſo ſhall this diſtance of the . 


| Compaſſes, :reach from-the beginning 
" of the Line of Sines, to 19 degr. 45 
+ min. which is the Suns Amplitude. re- 


— 


| The Amplitude and Declination of 


FR the SHUN given , to find the La- 
tmas..... 


TF*His is: buti the Converſe / of-. the 
, gf '* foregoin :Pxopoſition 5! and the 
* , Proportion-for- the! working! of it is 
| this; 1 


.*, As the Sine of the Declinatron | 

» 1» 410 the Sine of the Amplitude ; 

| . -». Sq#the Radins (or $12 of go degr.) 
- '804be-Corſine of 1 the. Latitude. > 


D $...4 


wand Waal Ot, 


id 
ch- 
ie . 


Sg 
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So the Declination being 1 5 degr. and 
the Amplitude r 9 degr. 45 min. the 
Latitude will be found to be 40 degr. 
For, 

Take the diſtance of 1 5 degr. the 
Declination, out of your Line of vines, 
and ſet one foot .in 19 degr. 45 min. 
the Amplitude, and bring the Thrid to 
touch rhe other point, then ſet one foot - 
in 90 degr. and open the other, till it 
juſtly touch the Thrid, then will that 
Extent of the Compaſſes reach. from 
the beginning of the Line of Sines 'to 
5o degr. which'is the Complement. of 
the Latitude required, 


PROP. 2g. 


"_ 


PROP. 23. 
The Latitude of the Place, and the 
 * Declination of the Sun given, 
', to find what Altitude the Sur 
.. ſhall have when he is due Eaſt 
; orWeſt, 


TFT HeProportion is,. 
As the Sine of the Latitnde - " 
# to the Sine of the Declination ; 


So # the Radium 
to the Sine of the Altitude, 


So the Latitude of the place being 
| 40 degr.and the Suns Declination 1 5 
_ take 1 5 degr, the. Declination, out 
of your Line of Sines, and ſetting one 
foot of that Extent upon 40 degr. the 
F given Latitude, bringing the Thrid to. 
&. touch the other point , and there keep- 
” Ingit, ſer one foot in go degr. and _ | 

. the 


(67) 
the other till it touch the Thrid, ſo ſhall _ ; 
this diſtance of the Compaſſes reach.  * 
from the beginning of the. Line o$ ? 
: Sines, tO 2 3 de - 45 Min, and ſuchal- * 
thef titude ſhall the Sun have when he is up- 
er. | on the Eaſt 'or Weſt Points , or Azi-. 
HP murhs:. 'F 


....PROP. 24... "4 
The Latitude of the Place, and the: * 
Declination of the Sun being 
; given, to find what Altitude the | 
Sun ſhall have at, the Hour of 


ſor. 


"T0 Proportion for reſolving this 
P 


ropolition, 1s, 


As th: Radins (or. Sine of 90 degr.) | 
 # tothe Sine of the Suns declinat. © 
So ts the Sme of the Latitude "WM 

 fothe Sine of the Sans altit.at Þx..; 


Ta 


(68) 
Take the Suns Declination 1 5 degr. 
 outof your Line of Sines; and' ſetting 
| one foot of that Extent in go degr. 
* bring the Thrid to touch the other foor, 
; And keeping it there, ſet one foot of the 
Compaſſes in 40 deg. the . given Lati- 
* tude, and open the other, ſo that-it on- 
L, ly rouch the Thrid ; this laſt diſtance of 
- the Compaſſes will reach upon the Line 
| of Sines, from the wn re of it, to 9 
; degr. 35 m. and ſuchaltitude will the 
|. Sun ak at. fix a Clock.. 


II — 


PAROP. 25. 


y 7 Fe Hour of the Day, the Suns Al- 
- -\-\f3itude, and the Suns Declinati- 

PL being given, to find the Suns 
| Azimnth, 


br Proportion by which this Pro- 
blem may be reſolved, is this : 


As: 


(69) 
As the Co-ſine of the Alttnde 


25 ro the Sine of the Hour; 
So # the (, o-ſine of the Declination * 


to the Sine of the Azimmbh. 


So the Hour being 45 degrees from - 


the Meridian, which is the Hour of 9 


or 3. the Suns Altrude 44 degr. and, | 


the Suns Declination North 15 degr. If 
you take 4 5 degr.the Sine of the Hour, 


out of your Line of Sines, and ſet one 


foot of that diſtance in 46 degr. the 
Co-ſine of the Suns Altitude,a 
the ſtring tothe neareſt diſtance, there 
keeping it faſt,--If you ſet one foot in 
75 degr. the Complement of the Suns 
Declination, and open the other ſo that 
it may only touch the Thrid, that di- 


ſtance,meaſured upon the Line of Sines, : 


ſhall reach from the Centre to 72 d 


7 min. which isthe. Suns Azimuth from b | 
the South part of the Meridian, which ? 


ſubſtraed. from go degr.. leaves -17 
degr. 53:min., his Azimuth from: the 
Eaſt or Weſt , or ſubſtrated from x8e 
degr.leaves 1 07 degr.5 3 min. the Azi- 


muth from the North-part of the Me- 4 
2. Of - 


ridian, 


" 7 10 
» ” & - 
g 
-"F- 1 
Co 


: 
4 
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Om R—_ 


2. Of the Line of Verſe 


S7ness: 


Tra ſhewerh chiefly to reſolve 
ſuch Caſes in Spherical Trigono- 
|  Metry, as lie under the fourth Axiom ; 
| A and that is 5 


T. When two Sides and an Aol 
comprehended by them ts given, 
to find the third Side : Or, 

2. When the three Sides of an '06- 

 lique angled hevical Triangle 

are grven, to find an Angle, 


Under theſe rtwo-Caſes, lie three uſe- 
ful and neceſſary Problems , which by 
this Line are reſolvable Hniverſally in 
- all Laticades with great eale and exact- 

kv and they are: ' | 


(77) 
. 1. 'To-find the ' Suns Alruude bs ak 
Bows, ©  :oocnieg ol 
2. To find the Azimmb of the ping 
3. Tofind the Hour of the Day. 


Of which orderly. 


_ PRO P..26, 


The Latitude of of the Place, the Dee 
 clination 0 o $n Sun, and the 
Hour of the day being given, to 


find J Suns Altitude at that 
| , TOWP. 


Ls the Latitude of the Place be: bs 
degr.the Suns Declination 1 5 degr. 
North” and the Hour 45 degr. from 
Noon, v:z. 9 or 3 a Clock,and let it be 
required to find the Suns Altitude a 
that Hor. 

To perform this by the Line of Vee, F 
ſed Sines, you muſt find the Sun,and-we 
difference of the Complement of” the 


Suns. | 


LEY G Ka ot ra. r P 


8) 
Suns Declinarion, and -of the Latitude, 
in this manner : | 


Latitude 4.0d.00' Þ Comple-F 5 0d. 00' 
Declinat. 15 oo \ ment 475 ©0 


* SUm8 125 OO 


Differ, 25 ©O 


Being thus prepared, take in your 
Compaſſes the diſtance upon the Line 
of Verſed Sines, between the Sum and 
Difference here found , that is,berween 
125 and 25, and with this Extent of 
the Compaſſes, ſet one foot at the end 
of the Line, or at 1 8@ degr. and brin 
the Thrid to the other point, at ele 
diſtance, then-keeping the Thrid, there, 
ſet one foot of the Compaſſes, in 45 
degr. the Angle of the Hour given,and 
take from thence the neareſt diſtance to 
the Thrid ; this done, {et- one foot of 
this Extent of the Compaſſes.in 25.de- 
grees {the Difference before. found ) 
andthe other foot will reach to 46 de- 
grees., the Complement of the Suns 

_w—_ Altitude 


/ 


| 


- Suns Azimuth be re Wi A; 
Toeffett this by the ine of Verſed 


(73) 
Altitude required, fo the Alrirude i is 44 


PR | 


PROP. 27. 


The Latitude of the Place, the De- 
clization of the Sun , iv the 
Altitude of the Sun being i giver, 
to find the Azimuth, | 


L= the Tar Ces 0 Nee | 


the Dec] ination 15 qd et he 
and che Altitude 44 46 LEE let 


Dies you, myſt ficttfind the Sun; 
ifference { the Com have _ 7 

e, andthe” on emen 

nn in this manner ; | - yi 


Latitude 40d.00' Comple-.; god. ©0! 
Altitude 44 09! - ment "$46. 1\/00; 


ah [Sus 96: ,.99 
Differ. 4 - 
E © | 


OO 
This 


(74) 
'This done, take in your Compaſles 
from the Line of Verſed Sines, the di- 
tance between 96 degr. and 4 degr. 
which.are the Sum and Difference be- 
ore found ) with this diſtance of the 
. _ Compaſles, ſet one foot at 180, the 

end of the Verſed Line, and bring the 
Thrid to the other point at-neareſt -di- 
Nance ; then keeping the Thrid there, 
take with your Compaſſes out of the 
' Verſed Scale, the diſtance from 4., the 
Difference before found, to 1 5 the Suns 
Declination (counted from go towards 
the Centre, if it be North-declinatton 
hel this Example it is ) or towards . 


n.the Verſed Line, moying it alon 


ed wrt fee. rouch the Thrid'; 
where the Compals point reſteth. ypon 
the Verſed Scale, that -is the Azigmuth 
fromthe North-part of the Meridian, 
which here it will be found to do, at / 
Log degrees, 54 minutes ; which ſub- 
ſiradted from 180 degrees , _ 70 


'prROP: 28, 


rhe Chu *'2he plipe; the Di: 
clination of the Sun, and the 
 Altatude of the Sun given, to 
v1 find. the Hour of the wk 
* DITf! I 213 t:7 
#Etr the Latkwde be 149: des the 
-$i::;/ Altitude: 44 deg, and the. li- 
ogg ninios North: 1 5.degr;/ as before, 
and lerrhe Hour be; 
.\Firſh/ind the.Sund and Difference of 
the Complement, 0f:ithe byns Deglina- 
tion; and the IE of: the _ 
. i gy Tarn 607 34, on WL 
collage. I is Promigh 


Latitude Co Lynn} 


Son-125 I25 


On ae Differ, 25 
ZH. * 2-7 -- Rm 
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': This'done;take -in: your Compaſles 
Co the Verſed Scale, the :diftaticebe- 
tween 125 and 2 5, and with this dt- 
ſtance ſet one foot 'in'1 80" ded; and 
bring the Thrid to the neareſt diſtance, 
and 1t there reſting, take in'your Com- 
paſles the.diſtance between, z 5, the Dit- 
ference, and 46 the Complement of the 
Suns Altitude, with this diſtance ſet 6ne 
foot upon the Verſed Line, moving it 
along vhe ſame, till-the other foot,being 
turned about, do only touch the Thrid ; 
and where the- point fo-refteth;, "is + 
degrees f the Hour fromthe Meri 


an,which here will be found to be at 44 


depr. 46 min;/-which turned. into 'time 


oY brat A for'1\'Hour;and 
and 5 9/imimutes : $6 Iu a9} eaneey 


fore Noon, it would be one niinuteyaſt 
9 of the Clock ; but if it were in_the 
Afternoon; then. it would want 1mMi- 
_—_— wy the Clock, © 


| 


wr 2 2 V!LOE! 
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VIII. Of. che Proaportio- 
nal Lines on: the Limb 
| of. the Quadrang, 2 


THe. 2 ional Lines. on the 


of p Limbo the Quadrant are Tan- 
" feats, Stcants, and Verſed Simes, 


and er uſe ſhall follow. 


p 111 Winch 


* —_ 


— 4 


* w 
a. 


I — ; 
p12 TIE Y 4 A 


ZT the Line of Tangents. 


bn — 


To work Proportions in Sines and 
Tangents jointly, 


and Tangents, you muſt make uſe 
of the Line of Sizes from the 
KJ Centre, 


T F1O- work Proportions in Sines 


(78) 
Centre, and the Line of Tangents on; 
the Limb, and in'the working of ſuch 
Proportions, there are two Varieties. 


1: If 4 Sn be fught. > 
1 fic Tohrent bs imcbs.l LECT 


' 2. If a Sine be ſought, lay the 
Thrid to the Tangent in the Limb , it 
being one-of-the 'middle terms,” aid 
from the Sine being the 'orher midgile 
cerm, take the neareſt Jiſtarice to 1t , 
then lay the Thrid to the other Twnpent 
in the Limb, it being the firſt term, and 
entering that Extent berween the Line 
of Sines and the Thrid, you ſhall have 
your Sinerequired.in.the Line of Sines; 
as in the Propoſition following. 


PROP: 29. | 


(79) 


# ON, fa FOTVY BEADS of FIIcs 


es. PROP. 29. 


The Latitude of the Place, and the- 
Declination of the Sun being | 
giver, to find the time when the 
8#un cometh to be due Eaſt or 
Wes. 


'T He ger Cover for working of 
this Proportion. is, 


As the Tangent of the Latitude 
# tothe Tangent of the Declina- 
£103 ; 
) So the Rath | 
.0- G to the Sine of the Hour from 6 4 
Chck, that the Sun comes to be 
due Eaſt or Weſt, 


Let: the Latitude given be 5.2 degr, 
30 min. and the Suns Declination.. 1 1 


| degr. 36 min, 
4 E: 4. To :7 


(80) 
To work this. by the Proportional 
Lines, lay the Thrid upon 1 1 degr. 30 
min. of the Tangenr Line' upon the 
Limb, then from the Sine of go degr. 
in the Line of Sines, take the neareſt 
diſtance to the Thrid, then move the 
Thrid,and lay it oyer 52 degr. 3o min. 
the Tangent of the Latitude, which is 
the firſt term , and with the former di- 
ſtance of the Compaſles, ſer one foot 
-upon the Line of Sines, moving, it 
along the ſame, rill the other foot touch 
the Thrid, ſo {hall the Compaſs pom 
reſt at 9 degr. in the Line of Sines, and 
at that time will the Sun be upon the 
dae Eaſt 'or Welt points, which g 
degr. converted into time, is 36 min. ſo 
that the Sun. will be due Eaſt or Weſt 
36 min. before 6 a Clock, that is, ar 
2 4 Min. after 5 h, And this is the man- } 
ner of the Operation when a Sine ts 
ſought : But, _ 
© 2, When a Tangent is ſought , Lay 
hz Thrid to the Tangent, being one. of | 
12 middle terms, and from the other {| 
awiddle term being a Sine, take the nea- 


reſt- 


( 83) 
reſt diſtance thereto , then ſet one foot 
of that Extent upon the Line of $ines + 
at the, firſt term, it being a Sine , and 
bring the, Thrid to the. other foot, at 
neareſt;diſtance; ſo ſhall-che Thrid relt; 
upon the Tangent required in the Limbs, 
5 in the Propoſition following. + 


Lats. A _—_ 


PROP! Es 


rhe « Suns. diſtance from eithbr! of 
the EquinoGial points, and bis 
greateſt Declination 7 ag fo 


Fad bis Right. ſeen 7; _ 
Analogy or Proportion i is, hay: 


As the Rading, 
«#40 the Sine of the Suns greateſs 
* Declindtion ; 
So # the T, angent' of bis diſfunce- 
from the Equinottial point, 
to the T augent of. his Ri ghe Af- 


Cenſian,. 


[ K.5$ T9: 


_ | 
m4 
" 
x 


: 3 
f 

: - 
bl 

5 


| 1 


WW 2 Of the Line of Secants, 


,c;\*y £ 
Py RO 
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To- work. this by the Proportional 
Lines, lay the Thrid to the Tangent of 
3o degr. the Suns diſtance from. the 
Equino&tial point, it being one: of rhe 
middle terms; then ſerting one foot of 
the Compaſſes in the Sifie' of 66 degr. 
30 min, the Complement 'of: the Suns. 
greateſt Declinarion, it being the other 
middle term, and take the neareſt di- 
ſtance to the Thrid:; - then ſetting one 
foot of this Extent in the Sine of 90 
degr. being the firſt term', bring the 
Thrid to the neareſt diſtance , ſo ſhall 
the Thrid reſt upon the Tangent -of 27 
degr.. 54 min. which is, the Tangent 
ſought,and is the Suns Right'Aſcention 
for the time given. : 


. $ * DL "2h 


- i : { 

+ 4 is 

—_ . =  —_ | 
o 


ON. the Limb, $7 21 


. His Lake conſidered lingly s : but - 
. & of ſmall ye, but joined with other - 


her 


di” 


ne 
"[s) 
he 
ill 


7 
It 


onal} Lines it 1s"0f good uſe,it ſup lying the+ | 
t of 
the 
the 
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Tangents wanting, and in finding the 
Hour and Azimuth. in the Limb, by 
help of the Verſed Sines and Hours 
thereto annexed, 


—m—_—_— 


3- Of the Line of Verſed: 
Sines and Hour-Scale up. 
on the Limb. 


He principal Uſes of this Line, is 
'F'o nd the Hoxr and Azimmth in, | 
' the Li-zb of the Quadrant Nni- 
verſally, as in the Propoſition follow- 


: PROP. 314 


C84) 


— — | 


PROP. 31. x 


The Latitude of the Place, the De- 
 clination of the Sun, and the 
Altitude of the Sur given , fo. 
find. the Hour. 


Pow ple, In the Latitude of Lons 
don, 51 degr. 33 min. the Declina- 
tion North, 2.3 degr. 31,min. and the 
Suns Alritude 36 degr. 42 min. and ler 
{ the Hour be required. 

You muſt firſt get the Meridian Al- 
titude of - the Sun r the day propoſed, 
| which wer ne, by ns the Suns De- 

hn Pp it be > to the Com- 

plement of- the Latitude ; or by ſab. 
ſtraRing it from the Co-latitude, if it 
it. be South, thus : 
Wl Suns Declinar, 23 31Compl.66 d. 29) 
mW Comp!. Lat. 38 28Lat, 51 32 | 


RES . -.. * 
Altitude grvenz6 42 
| Reing, 


|| the-Declination 15 degr. 
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Being thus prepared, .take in 
Compatles out of the Line- of Sines,, 
the diſtance between the Meridian Al-- 
.titude, and the Altitude given, that is, 
berween'61 degr. 59 min. and 36 degr; 
42 min. with this diſtance of your 
Compaſles, ſer. one foot in the Centre 
of the Quadrant , and turn the other. 
downwards upon the Line of Sines ; 
and Keeping the foot of* the Compaſſes 
there, lay.the Thrid over the Secant» of 
the Latitude 5 1.degr. 42 min./andtake 
the neareſt diſtance to the Thrid, With 
this diſtayce, ſet one foot. of the Come 
paſles upon 66 degr. 2 9- min. ( the 
Complement of the Suns Declination ), 
in the Line of Sines., and. bring, the 
Thrid to the other point at neareſt d1- 
Nance, ſo ſhall the Thrid reſt, upon. the 
] Verſed Scale at 60 degr.or at.the Hours 
of 4 and. 8, ſhewing it is either 8 in the 
Forenoon, or 4 inithe Afternoon. _ 
| - [In like, manger ATths yay od given 
were -40:degx.the Altitude 4 r.an 

| Noah. the 
Hour would be. found to. be 44 degr. 
Se 0 og 46 min, 


(86) 
46 min. or-1 min. paſt 9 in the Morn- 
- ing, or 1 min. ſhort of 3 inthe Afﬀer- 
nO0N. 


PROP. 32. 


The Latitude of the Place, the De- 
clination of the Sun, and the 
Hour of the Day given. to find 
the Suns Altitude, | 


| Sor the Latitude be 51 degr, 32 

Min. rhe Declination 2 3 degr. 31 
min. and the Hour 60 degr. or the 
Hours of 4 or 8 from the Meridian. 

' Lay the Thrid over the Hour in the 
Verſed Scale, then ſet one foor'upon 66 
degr. 25 min. the Complement of the 4 
Declination in the Line of Sines, and | 
with the other take the neareſt diſtance 
tothe Thrid , then'lay the Thridto' the 
Secant of the Latitude, and' ſetting one ; 
foot upon the Line of Sines', move it 

* along the fame, till the other, turned 
grabns £06 | about, 


Ne 
Te 


I 
e 


» wu T2 TY Ton OÞ. hls CD W\ CD 
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about, do only touch the Thrid , and: 
where the Compaſſes ſo reſt, take the 
diſtance from thence to the Centre of 
the Quadrant, then ſet one foot of this. 
diftance in,6 1 degr. 5 9 min, the Meri- 
dian Altitude ; and turning the other. 
upwards, it will fall upon 36 degr. 42 
min. which is the Altitude that the Sun. 
ſhall have at the Hours of 8 or 4. + 


" 


PROP: 33. 


| 
| 


L — 


PROF." 23." 1 


Altitude given ,, 
Azimuth. 


2 Xamp/e, IntheLatitude/of: Loy- 
dan, 51 degr. 32 min. the'Suns De- 


_ clination North 23 degr. 31 min. the | 


Altitude 18 degr..20 min. 

-» You muſt firſt et the Difference be- 
tween the Suns 
plement of the Latirude, in this man- 


ner : 


Complement Latitude 38 d. 28 m.. 
Suns eAlutude 18 20 


Difference 20 08 


This done, take 20 degr, 8 min. the - 


Dyterence, thus found, out of the Line 
of Sines from the Centre , and ſetting 
one 


The 'Latitnde of the Place, *' the' 
" Declination of the Sun, ard the 
to find the 


itude, and the Com-- 


TY 


© tp 


(99) 


one foot in the Sine of the Declination, 
23 degr. 31 min. turn the other foot 
downwards upon the Line of Sines, 
and there reſt it ; then: lay'the Thrid 
over the Secant of the Latitude 5 x 
degr. 32 min. and' from - the point 
where the Compaſles reſted in the Eine 
of Sines, take the neareſt diſtance to 
the Thrid. With: this Extent of the 
Compaſſes, ſet'one foot in 69 Sa Ar 


min, the Complement of the Suns Al- 
titude; and bring the Thrid:to'the other 
point at' neareſt diſtance ; ſo. ſhall the 


| Thrid lie over 105 degr.un the Verſed 


Line, and thatis the Azimuth from the 
South-part of the Meridian. 


In like manner, If the Latitude were 
40 deer. the Deelination 1 5 degr. 
North, and the Altitude 44 degr, 
the Azimuth from the South 
would be found to be 70' degr. 
6 min. as In a preceding Propo- 
ſition, * \ US SY 


IX. Of 


"(863 
IX, Of the Quadrat 'for 
Altitudes,on the Limb 
of the Quadrant, * 
His Cizde or Lines chiefly for 
taking of eAltituges , pro» 

ring of Shadows: to their 
Gnomons;; and its. uſe 'may _—_— 


a few Prop jons, Which I wi 
to theſe fo --- RANA 


_— edt 


[ FIG. 1117 


I. To take an Altitude acceſſible 
at. one Station. 


ET AB be the Wall of ſome 
'F Steeple, Tower, or the like, whoſe 
| height you require; Take the Qua- 


drant, 


_ 
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| drafit, and -Jooking through the Sights 
PÞ$ | thereof, go —_— or farther obny the 


le 


Tower, till you ſee the top thereof at 
A through the Sights, and alſo that the 
Thrid- and Plummet 'at the. ſame time 
fall juſt upon 45:degr. of: the Limb: of 
the Q t, or the Figure 1. mn 
the Quadrat ; which being found, mea» 
fare the! diſtance from 'the place of 
pour ſtanding, which let be atC,'to the 
aſe or foot -of the wall at B, for that 
diftance ſhall beiequal to the height. of 
the wall above youreye. | 
Thus Nanding at C, ſuppoſe-youſee 
the rop. of the Tomme & howeths the 
Sights, and that at the ſame rime you 
find the Thrid to fall upon I, in the | 
Quadrat , or 45 degr. in the Equal 
Limb , then meaſuring the diſtance- 
from C, the place of your ſtanding, to 
B the foot of the wall, you find ut to- 
contain 39 foot, and:that is the height 
of the wall or Tower fromSto A, to _ 
which if you add O C, Equal to SB, 
the height of your eye from the ground 
5 foot, 
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5 foot, you have'the whole height of the || 
lower AB 44 foot I 
| *- Bur'if you remove farther in' as to 
- D, till the*'Thrid harig' upon [24m the 
Quadrat of 'Shadows; or 6 3 degr.'2 6 
min in the Limb,chen (hall the diſtance 
DB be 2.gfoot and- ahalf, 'which-is 
equal to half the height-of the-Tower , 
ſo that 19 and ahalf- being doubled, 
and 5 foot for the hei og! our "eye 
added, the fur 1s 44 foot, as-befores' 
12 Again; 'you ſhould |move- ſo: fav 
back as to E, till the Thrid\ hang upon 
- $.0r 500 ( rather ) of the Quadrat, 
or 26 degr.34 min.in-the Limb (which 
isthe Complementof 6 3/degr. 2 6-min, 
the'degrees anſwering: rothe Figure IF 
mithe Quadrat of thadows:) the di: 
ſtance E'B being! meaſured, would! be 
found to be 83 toot, ro which add 5 
foot for the height of your eye-, and 
the ſum 13.88 foot, the half whereof is 
| 44 the height of the Tower, AB as 

| before. - 

Again, If you ſhould: remove- yet 
- farther back to F; till the Thrid falf up- 
ov on 


Lake CH d 
0A, .., Or the4 rat,or. 1d Aegr.26 

' | min. in. the Limb . (which Fog | 
to || plement” of 71 degr. 34 min. the” de- 
the | grees-anſwering-to the Figure II.-in 
26 | the Quadrat of ſhadows) the diſtance 
nce | B F being: meaſured; will be foutd to 
'is | be x27 foot, to which add 5 foot for 
r; | the hejight:of; yourreye; andthe; Hunk 
d s | 233 which 15 three times the beight 
ye | the Tower AB, for 132 being divided 
"1! | by 3,/giveth inthe;Quotient 44orithe 
height A B:av/before. J £ Ti 151110 10 
ay ff; 96!'q 1= (1574: offiot 2.4] 91075 2101 


R * x , j 
CT SP £ F z is 2 & 3 'S 4 4+ 445i Rs b & {£2 7£,TF 
4 |" \— ts. ih. At. ” —_— 
£ S 
d 2 1 


2 Another Way. ©. 
M34 Ii tl & 774 j Ss b. C4 1 1s * uh 
gt 01 Lit T 30251042 oy 8 152 0) 
Romthe,Foot or Baſe gf che Wall 
F-Bneaſure.0ut 1.9, 10,0700 


@8gll upon; 39; 
Quadrar, which 5 the 


AS, to 


eight 
which if you add 5 foot for the bogs 
Ls F oz 


$3; :4 


of your il f 
| ou ve 44 for the 
belies CE Tomes, as before. | 


SLES *Y 3 lb 4 
EET—_ — —— 


: 1 of mm Heights, 


F the Alticude- you are to rake, as 
A'B, be inacceſſible, ſo that you can- 
not come to meaſure from the Foot 0r 
Baſe thereof, by reaſon of ſome-Ditch, 
-or other iapediment berween B and D, 
therefore take ſome further place where 
you may. order your. --as.t0 
'make the Thrid to hang upon 45 degr. 
in the Limb, or.1, inthe Quadrat,as at 


a 
hc... 


i | ©, thenyo back ( in a right Line ) 


ſo far, till you cauſe the Thrid to han 
Os 5m rhe Quiidrar, which it 
co whiett you: have: removed ito 
E, then meaſure the diſtanee: between 
'CindE, and-rhat diſtance! (addin p 
For for theheig Lp = 


'TFE ft 17 08: 13:16 


the contrary lide of the Qua- 
.drant, | #$ ; *s 
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| And here Note, That what is ſaid of 


Heights, the 'like 15'to be ander- 
ſtood of Diſtances, for if the 
Tower: A B were ſuppoſed to lie 
fat, the ſeveral ſtarions ar C, D, 
E, Fand G, would find the: Di- 
ſtance AB. in the ſame. manner , 


_ only the degrees or parts of the 


Quadrat muſt be counted from 


f 


Lt (96) 
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X, Of the Quadrants of 

{1 the Suns and Stars Af. 

'. cetifions, and of finding 
the Hour of the Night 
© by © any of the + Stars 
therein placed. ' 


Etween the 4 Circles of Months, 
and the Centre of the Quadrant, 
. are 4 other Concentrick Circles , that 
_ Circles of Months, is the Cir- 
e Suns Right _ T., 
Ea it 
We oh '6 Hours, for eac nate "of 
the Ecliptick , and ſo is numbred back. | 
wards and forwards, to 12 Hours. Inf 
6 —_— above, are 5 Stars pla-ſ 
of them according to his 
Right Aſcenſion in the Quadrant over 
head : As, 


Arlturu 
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Arliaru 2h.oo ts 
Aldebaron 4 18 f of Right 
Aquila \,,pXS 7 35 pAſcenti- 
Regulus ' .J: 50: Fon. 

Ala Pagehe?: %11''56 


.| Laying the Thr | 
Mont ;I findin the Quadrant of :Af- © 
þ cenſions, that the Suns Right Aſcenflon 


To fad the Hour- of the Ni ght by 


any of theſe Sfars., he! 


[T*# 5 Stars ( beſides their being * 
placed in the Circle. of. Afcenli- 
ons ) are alſo placed among the: Hour 
|| and Azimuth lines, in; rhe rofe(tion, 
tf and by any of them, you; may: 'ind. its 
.| Hour as if it Bri: Sun... ” ., 
Example. Upon the 1 53h of May, 
ſeeing of Artur, I would know-the | 
Hour of the Night by him. : \Firſt,, 
to the day of .the | 


Is 4 hours, 8 min. which note down; .. 

het lay the Thrid over the Star in the. 

Projection, and to the Star bring the 
F Bead ; 


' Bead, then holding up the Quadrant, 
look through the Sights till you ſee the 
Star', where if you find him in the 
Weſt, and his: Altitude 5;2 degr.' the 
' Bead ſhall therrreſt upon the *Hour-line 
 -of 2 Afternoon, and that is the Stars 
Hour. | 

Now1tf (in the Quadrant of Aſcen- 
ſons, which 1s over the Stars names ) 
you take in your Compaſſes the di- 
ſtance from the Star, to the.Suns Right 
Aſcenſion, 4hours, 8 min. and ſet t 
fame diſtance, upon the ſame Scale of 
Aſcenlions,, at 2., which is the Stars 
Hour obſerved, the other point of the 
Compaſſes will fall off of the Qua- 
drant ; wherefore ſet one foot upon 2 
Hours counted 1n the Hours in the up« 
per Scale or Quadrant, and then the 
moveable point will fall upon, rt hou, 
54 min. which is the Hour of rhe 
Night. hos | 


Another 
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— — 


Another Example will, make this 
more. plain, | 


]: upon the gth of July, the Sun 
then having 7 hours,5 5 min.of Right 
Aſcenſion, 1 thould ſee the Star Alde- 
bares, or the Bulls Eye ; and ſetting the 
Bead to him, obſerve his Altitude to be 
about 1 2 degr. at which time the Bead 
falls upon the 6 a Clock Hour-line,and 
that is the Stars Hour. 


Now repairing to the Quadrant of 
Aſcenlions, ſet one foot of the Com- 
paſſes to the Star Aldebaran, and ex- 
tend the other to 7 hours, 5 5 min. the 
Suns Right Aſcenſion,with this diſtance 
ſet on foot in 6, the Stars Honr obſer- 
ved, and the other point will reach to 


2 hours, 2 3 min, and that is the Honr 


ſought, 


(100) 
The like is to be done for any of the 
other Stars, and when the Com- 
paſſes Excur the Afcenſion Scale, 
count the Hour in the Scale | 
above, and that will giye the true | 
Hour, asin the firſt of theſe Kx- 


(x01) 
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we XI, Of the Dialling Scales 
- upon the Sides of the 
- Quadrant. 


He. two Scales for this purpoſe , 
are : 


. 1, ALineof LatitudesY 

hn on the Right. Side of the 
2.. A Line of S:x hour:s(C Quadrant. 

on the Left | 


The uſe of them ſhall be illuſtrated 
| by two or thres Examples. 


Wy 


STTDIIONS | 


-T. How to draw an Hot: 
zortal Dial in any La- 
titude. 


MCT . figs. nl. __—_— 4 FRIES *. 


[FIGURE I.] 


rſt; Draw a right Line A D-for the 

Hour-line of 12, then-ini that Line, 
afſume any point at pleaſure, as A, for 
the Centre of the Dial, through which 
point draw another. right "Line.av'Þ C 
at right Angles thereto, fot: the Houg+ 
. line of 6 and 6, Morning and Eve- 
ning. 


Secondly, Out of the Line of Lati- 
tudes, take in your Compaſſes the di- 
ſtance from the be ginni ng of the Line, 


atitude of the 


-- 51 degr. 32 he's the 
place 


7= 
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es for which you would make' the - 


ial,; -and ſer one foot. of that diſtance : 
npon A, the Centre of :the Dial', to B 
and C upon the 6 a Clock Line, 


 Thyrdly, Take in your Compaſſes, . 
the whole length of the Hour-ſcale,and 
ſetting//one foot of that Extent- in R, 
with.theother make a ſmall-arch of a 
Circle, croſſing the Meridian, or 12 a 


| Clock Line inD; likewiſe place one - 


foox of the ſame Extent.in C, and croſs. 
e foxmer.arch. in: the Meridian Line 
if the poing Dalſq, and, draw-the right 


 Lints'BD! and+ CD; "+ -1] + 


Fowrthly, Take in your:Compaſles 
the diſtance from 3 in yourHour-ſcale, 
to che beginning thereof, - and ſer; thar 
diſtance tram D to-2, and from D:xo-9, | 
upag the Lines /D Brand D GC; and-(it 
your Work be true ) the points'3 and 
9 ſhall divide the two Lines BD and 
CD each-into vp. equal parts, —— 

Iſo from the Hour 3 in the.-Scale-of 
Hours, take the diſtance from .3 to r, 
þ | F 4 and:. 


"©204) © © 
and ſer that diſtance upon the Line 
BD, from z'to 5, and from” 3 to 1. 
and alſo the fame -diſtance upon-' the 
Line CD, fromg to 7, and from 9 to 
11.—Again, Take out ef your Hour- 
ſcale the diſtance from 3 to 2, and' ſer 
that diſtance upon the Line BD from 3 
to 4;and from 3to 2, Alſo ſet the ſame 
diſtance from'g-ro 8, 'and' from: g'ts 


IO, 


 Lafth Lay a Ruler to the Centre A; 
and-draw Lines through the points'r, 
2,3, 4+5- and x1, 10, 9, 8, 7. fo 
ſhall they be the trae-Hour-lines belon- 
ging to an Horizontal plain for theLa- 
' ritude of 51 degr. 32 min. 


And if you would' have "thehalf 
Hours, 'and quarters of Hours'upon 
your Dial, you muſt take them alſo as 
youdid the whole Hours out of your 
Scale of Hours, and prick them down 
inthe Lines BD and C D, as you \did 
the other.” '' "T 200 fOOTT GHA 


Alſo, 


A ana. he i Mt —O ne ad. 


Alſo, for the Hour-lines: of * 4 and * | 
5 1n the-Morning , - and 7-and. 8 -at _ 
Night, which arc drawn abgye. the | 
Hour of 6, they are put on by extend- | 
ing the Hours of 7 and 8, and 4 and 
5 below 6, quite through :the Centre 
A;and they hall be the fame Hours 
above 6, as the others were below 6. 


LI. How to draw a dire6 
South Dial in any Lati- 
tude. bf hand as 


W—_ 


CFIGURE I.]. 


' -*T Here is- no difference- between 
' A drawing of the Hour-lines upon 
a South-Dial , and: an- Horizontal Dial 
- for the ſame Latitude, only this, 


- a South Dial, take the Complement of 
the Latitude out of the Scale of Lati- 


London, which is 5 t degr."32 min."you 
Ip | _ 


An SS wmp oc rmrua co 


 whereasoutof your Line of Latitudes 
'; wonepet The Latitude of the place, and. 
; ſerit from A to Band C, you muſt, for | 


| tudes, and ſericfromAtoBandC, fo. 
* in a South Dial for the Latitude of: 


| (107) 
muſt take 38 degr.. 2 8 min. the Com? 
lement-thereot, and ſet that (diſtance 
omAto'Band C. - The reſt of- the 
work ' is - direly. the ſame with the 
other Dial, without any variation at 
all ;' but in-the South Dial you muſt 
pur no Hours before 6 in the-Morning, 
nor after 6 at Night, as in the Horizon- 
tal Dial you did. | 13707 


Of the Stiles for. theſe two. 
Dzals. 


T+ oe for the Horizontal Di- 

_ & al, may be either. a. piece of 
Braſs cut with an Angle equal to the - 
Latitude of the place, viz. im this Ex- 


& to 53 degr. 32 min. and ſet up. 
rig Cloak T_T 
Line j or it may be a Wyer, bowed tq+ 


that Angle, and ſet upon the Meridian 4 
Line, as the other was... | 72 


2. The | 


upon the Meridian,or 12 a Cloek ** 1 


” 2. The Snile for the South Dial may 
be of the ſame matter as the Horizons 
tal; only it muſt be elevated only to the 
Complement'-of the Latitude 38 degr; 
- 28 min. as the other was to the Lati. 
tude, 51 degr. 32 min. it muſt ſtand 
upright uponthe 1 2 a Clock Line, and 
muſt "point downwards towards the 
South. pole. 6"; [ i 


(109) 


[S2D2I222ID 


ITT. How to- draw an up- 
right declining Djal in 
. any Latitude. 


a RGB. »9- Tu 


DE ——_ 


CA —_ 
nd — 
= 


\ (FIGURE 11,7 


Efore you candraw the Hour-lines 


ras any ſuch Plain, three 0 
A found, viz. es | 


1, The heig he of the Pale or Stile 
I pres the Plain, 
'| 2. Thediſftance of the Subſiile from 
the Meridias., 


* 3; The inclination of Meridjans, 


x. Fo 


- 


( 14Þ ) 
x. For the height of the Pole or 
Stile above the pe nhlel is the Propor- 


ton : 49 t 


| ts RYAN 


"7 the Sine cif = 
Is to the (,0-fine of the Latitude ; 
So-4 the Co-fine of the Plains Declis - 
wn: 1 clmation, 7 
To. the Sine, of che height of the 
Pale above the Plain, 


This Propolition is to be wrought 
by Sines alone, Examples whereof you 
nh in-the 25; 21, 22, 23 and 24 


AJnGy by orego 
| in Latitud ; PRs ; 2, ci bf 
working this Pro ortion, ; a Plain de- 
right 25 *g To th IS Frr-o the 


ight of th c Polc 8 NN will be 


| 4. For Fa Maes if the Subſtile 
I _ the Meridian, this-is the Propor- 


” AM 


” 4 MTS > ts all ol. = A 


As. 


(111)... 
As the Sine of 90, DIE 
Is tothe Sint of the Declination ; 


'0- 3: For the Ticlination of 'Meridis } 
ans, this is the Proportion :*— © © 


| So wtheCo-tangent of the Latitude, | 
"Ts the Tangent of the Subſtiles: | 

mM diſtance Fw the Meridian. © | 
7" | | 
; 


be 


As the Sine of the Latitude, 

| Is tothe Swe of 90; 

&f Soi the Tangent of the Declination, 
" To the Tangent of tbe Inclination. 
of Meridians, 


Sines and Tangents jointly, in either- 
" Jof which it isa Tangent that is ſought, 
* | wherefore they are to be wrought ac- 
cording to the Dire&ions of the 30 
| Propoſition beforegoing ; and ſo work-. 
ing thereby, according to theſe Propor- 
tions, you ſhall find the diſtance of the 
Subſttle from the Meridian. to be 18 
degr. 34 min. and the Inclination of * ' 
Meridians to be 3o degr. 47 min. , 
| Theſe- 


4 
$ « 
Theſe two laſt Proportions are in 


' (1123 
Theſe three Arks, 
The Stiles height 34 199 | _- 
2: Subftiles dif Iz 18 34 C being find, | 
3-[nclination of Merid. 30 47 | 


. We will now proceed to the making 
© © reg 


4 


bo 


£x12) _ 

To draw the Hour-Lines up- 
on an upright declining 
Plein, © Es 


Isſt, Draw. a Right Line CH. for 
the x2 a Clock Line, and in ſome 
convenient place thereof, as at C, - af- 
RS FR for the Geneve of the 


Secondly, With 60 degr.of any Ling 
of Chords upon the Centre C,deſcribe 
an arch of a Circle, and therein ſet off 
28 &egr: 34 Min. the diſtance of the 
Subſtile from the Meridian , and draw \- 
theLine CF at that An e forthe Sob- - 
ſtilar Line, and: through the Centre.C, + 


and pe == re to CF, drayy ano- ; 
” | therRightLine, as BCA, 7 


(114) | 
_ Thirdly, Out of your Scale of La- 
* Litudes, take 34 degr. 19 min. and ſer 
| that diſtance from C the Centre of 
* Your Dial, to B and Aon-each. (ide 


Fourthly, Take in your Compaſles 
the whole length of the Line of Hours, 
and ſetting one foot of that ,Extent.in 
A, with the other feſcribe a ſmall arch 
of a Cirde, croſſing the Subſtilar Line 
inF; in like manner 'fet one foot in 
B, and croſs the former arch alſo inF, 
and draw the Lines BF and AF. 


F _*  Fifthly, Foraſmuch as 'the Angle of 
the Inclinatipn of Meridians is 3 deg. 
47 min. ſee how many Hours are con- 
tained therein, and you ſhall find two 
, and . three minutes.'of time , 
Wherefore the $ubſtile muſt ſtand three 
"minutes of -titne after 1 © of the Clock, 
Wherefore, *. , pee 


* 


687 bly . 


I 
3Y 


(rig) b 


Sixthly, Take out of your Scale of 
bs [#51 3&2 g "214d Le 
nay: hs - Wbas 


» my 
e'Y «> 6-3 | \ 3 
*{\ Z4 , __ _ © . # by. 41 
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 Lafth, If from the CentreC, and 
thele points'5, 6,97,-8-and 9inthe Line 
BF, and the points 10,1 I,12,1,2,%, |} 


(16, 

in the Line AP,.you draw cigh | 
- Lines, they ſhall be the true Hour-li 
belohging to ſuch an upright plain de$ 
clining 2 5 deg. in the Latitude of 5 rþ 
degr- 32 min.—— For the Hour-lings 
of 4, which would not come on upor 
the Line F A, it muſt be drawn througl 
'the Centre from the point 4 in the Ling 

' BF, as inthe Figure. | Ly: 
I PO Stile m Re Of om? 1" 1 
* ſtile, making an:Angle of 34 degr. 1 

' Mmin., andſois your Pi nile” : 


” 
” 


6 14 
' C1? 4 
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} THE 
"DESCRIPTION and US 
| OF A 


Geodxztical Scheme ,| 
AND 4 
Cnomonical Inſtrument. } 


The firſt 4 
Sheweth ( by - <ptpay ) the 
SIDES, ANGLES, PROPORTIONS |: 
and Divi®msrons' of all Figures |: 
and Bodies ſuperficial, ſolid, regular |: 
and irregular; with other Gz0ME- |! 
TRICAL Copgluſions in CaugING:|: 
| The other | 
Sheweth the uſe of ſeveral Ho-}Þ 
ROLOGICAL SCHEMES &c Links| | 
for DiaLLING, on the General 
SCHEME, .and alſo the taking of 
the Height and Diſtance of any Ob- 
| je, by the Shadow or Angles, with |. 
other GN omoN1CAaL Uſes. Il 


By 'F + Tlarreywohin®p, 


| Londen, Printed by w.Godbid for R. Morden at | 
| the Atlas in New Cheapfide in London.166g., 


—_ 
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ATR 7 WS nm IOORL, ut” _ woe es 


\ DESCRIPTION & USE 
OF'THE 


''G rod etical "Scheme. 


PART L. 


Apia ( as m__ 
Þ Vp inn is rs 5, 
ved quantity, w by 


Are terminated * by 
A: 2 AX 


Lives, 65 4 AB 


"Cov 
So Liner ps an [Þ Pagink fag 


[Londit- ache and kende, 
i 50g are demonſtrated " 
ff i Trait 
this former -part of our ok 
y IC ! 30ns follow. 
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Sn cr... 
Of. Lines and Lineal Extents 


To find the Extent of the Sides of 
any Equilateral Figure by the 


graduated Circle, 


*He Peri iphery or Circ 
"of: the Eherre being ih ve | 
fail?) in .360 d 


parts ) dotti circum Eibe F Sid 
+195? he the Extehits of all By te- 
ral Figures, whoſe terms are Loy 
I- 


& Þ 


Ip 1 
dividing 360 (the parts of the Cir- 
cle ) by the number of the ſides of 
any ſuch Figure inſcribed within ir. 


Thus the Point affigned in the Zenith 
or Vertex of our Scheme, being pro- 
trated, or Lines from thence drawn to 


their reſpeRive degrees on the Limb,do- . | 


ive the true Extents of the ſides of the © 
Efgures they repreſent ; whereof 


A: 2 * a Figure | 


pirigone [ Triangle. 
't Tetragone. 
Pentagone. 
Hexagone. 
. parts, which 2 Heptagone. 
deſcribeth a 3 Octagone. 
; Enneagone. 
| Decagone, 
; Hendecagone. 
'\Dodecagone. 


(5) 


 Thedenominations of theſe Lines are 
_ expreſſed by proper Characters ,. with 
their numbers in the arches of: the little 
Circle, through which they afe drawn. 


-Alfo theſe Lines do repreſentthe{e- 
veral Afpedts or Radiations of the 
Planets, according to-the degrees of the 
Zodiack, diſtingutthed by. their Cha- 
raters, ES, 


——_—_— 


- 4 Oppolition | = 1 j 180 
| | I20 1: 


.- 1 Trine tA 
Quartile | go —0 
Quintile |} »+.. 

| Sextile | When a Pla- | 66 | Degrees of the Zo- | — 

< Octile _ ">netis removed 45 >diack,whoſe proper >x 4 

. | Decile | from another | 36 | Charater is + 

| So | | \ 30 

Seſquint 
4 Triochle © 


_ Biquintile 
(Quincuns 4} 


4 . _— Sik EY " 


(7) 
Note, That the prick't Lines drawn 
from the common angular point , are 
proper to the AſpeRts ; the other Lines 
are common to the Aſpefts and Sides 
of the Geometrical Fignres which they 
repreſent. .; | 


———— 


mpm——_r_ 


To find the Extent of the Sides 
of any -Equilateral . Figure by 


Geometrical Extra@tor. 


W Fomet amen om found by a Cir- - 
cular proportian on the degrees - 
in theLimb,are Geometrically inſcribed 
within the leſſer Circle contiguous 
with the Sides of the Triangle ; which | 
being biſeted in the Centre by rwo 
Diameters,the upper Sewicircle with its 
Diameter, doth: comprehend the Sides, 
Via, 


- f Trigoue 


Jetragone 
Pentagone 


PE-uu4_ ec 


-- Fiſt the Ron each fide the vert.to the limb? 
Diſtance &f the vertical and horizontal points. 


Agriy 
Cent re to the Circumferehce of the Circle, 


2 of the Lite 3 laid parallel to the perpendic. 
Hor oriz.point to the interſe&.of C onthe circle. | 
Term of z on the circle, toy of the ſemicircle, | 
Ce ntretothe interſe&ion of 5 on the Heriz. 

Hotzoutak __ to the Line 3 in the Cycle, 


he 
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FEGioa wy 


Of Sf Dimenſions. 


7o ft ares 6s Spmſed 
'e jen” of Aquijeere! Fir 


(Ys hid 
it. a. 
em... como 


” 
" ans 
, 
» - 
= 
% 
| 2 ' 
j þ | 
- o 
” Ly | 
, a” 
& a 
, 8 
; n 
| = 
- 


3 C x "2 Ahen-© Multipl.che baſe by,; the p ph 7 
| ( noted, eth, © Jor the by: the 

within thar F YMultiply the bis by the yerp. | The 
4J-> Tx-3 IJyou Cor the perpendic. by the baſe. oy 
51 © tan 2 gives 
S[:: ,{j*orl. StheA- 
7], | pedby | rea of 
dIRROED » Irs | Mubiply.che fum of Fthe ſides the ſu- 
9} with 7 <5x I > arif' by che Ee of the Radivs, | perfi- 
© 1. : xr you Ces. 
'Y | Or [ 
2) 


4 


Therefore, O's 


( 12) 

By the Extent of the Radius, you. 
ars.to underſtand'a Line falling 

dicularly, from the Centre at NEE | 

of the Figure, to one” of the Sides: 


+ 2 


To find the Centre of 4 egy 


Frenre. 


KY - 


11023 UMEIp 
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IJSur q ay Jour 
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To find the Area, or Superficial Dimenſions of Circular Figures. 


The Dimenſions of Circular Figures, do properly depend on this pro- 
portion. 


's *Y 3 So Diameter : the Circumference _ 2 
to | ir- 
the Citciinſrence > Diameter .- | cd. 


Wherefore, 


6 Sn Ea, | 


-.) xr& X the R.by: cir.C areas 
boles | ns — x the R.byzar. « 4 


R.- -# 


<- 


2 "I -= 


(13) | 
' Thus much touching the wr pee L 
Dimenſions of Regular go 2 
Right-lined, or Circalar: SE ay I .Y 
regular Figures. 


bi EET 
| S ECT, 2o £0 
Of Rings Figures... - 


Fn cm ha PO OT a I e Ii... itt. % 
* 


To find "Ih Area,or Taperficial Di- 


meenſuons of - Irregular. We 
age ts _ | | 

& alar Ri phtdined: Fig ures, e. 
[hte 3 ides or Angles are X: 
qual , according to -which they have 
their Denominations : and afe . diftitt- . 


me PF: 


Triangular, 


the three ſides unequal. 
171 = yd} acute angles. 
ag - below 2 acute angles. 


"Parallel 
tend "x ie Neha ahpaie lides,8: rean. ' 
als, & unequal angles. 


angl. 
ri 


Thiel.” 


» Ifocheles MH of the ſides unequal. 


ea). 

= goon Superficial —_— of | 
theſe/Tr Fi are _—_ As + 
the Re TREE may 
ced into Triangles, by Diagonal on, 1 
protracted from the angular Jmn—_— 
a perpendicular ler fall leto | 
the baſe: Alſo = Rhorabus and Row: 
boiedes 
one Gide with the = let "ab; 
from the bppbihe ſi eas ina Reftan: 


gle Quadranyle.: 


Y 
+34 


S'n.C.T, F 


To bs Bat FA Area , or Chick bi 
menſion of Solid Badbesz..;. ''* 


Olid bodies are ſuch as are capable 
Ye the _ dimenſions of magni- 
tude, 232, length, breadth,and pro- 
| findiy, theſe are properly diſtinguiſh- 
ed by the forms they receive , whereof 
 ſomeare termed Regular, whoſe ſides, 
es and baſes are equal and alike, the 
are termed unequal. - Theſe are ex- 
i- fled by Elm CharaRters in. our 
eme, as —_ 


bs. | 


= 5 O54 nO»05 


| [TIcofaedron 
. Gpheare 
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———— 


zthe periph. by rad.8: prod.by the alt 
lhe Þ of ns altitude; oc, | 
"OP | thebaſlis by ; of the altitude. 
har 77 | che balis by ; of the altitude. 
| P0at * 1 the baſis by © of the altitude. 
yo! ?the balis by the altirade. 
Fr eq | baſis in it ſelf, produRt by 3. 


Ve- 


EEO" OY 


Ply | thebafis init ſelf, produdt by 124. 
the baſis init ſelf, produa by 20. -/..; 


- 


p xd.11.421), | lthe diam.the yrodby1 11 .prod.byz1 4 195 


= 


In | 


\ A Ra wo fe 


"Nets th the mcalicns of Sper, ne: every, 

ſpherical body, doth depend onthe Circle, and 
=s Diameter; from jwhence the ies op a Op here harp 
known, the ſolidity thereof may be found tom Nin oh 

© <> tees viz," * | 

65 "2 IN'6 Circle. | 7 

) D | | Semir to the 

= 


In aConvex Snpe rficies. 


rodu& rvumberx 


Pp 


Superficies of the Sphere. | 


Whence it ID That if the area of a 
pled , the 
VeX 


he Cog 


22 ( c Jthequadrat of the diameter 
7 e quadrat of the periphery 
the quadrat of the ſemiperiph. - 


Circle be quadru 
will giyet 


As 


I ; 4 the axea or content of the = Yo 


CY 


— ——- 


j $7 \ : $5 W0- 
. 
s 


"oth c{1%7 48 + Il Gi | | EF 
In.4 ſolid Spheve.. . 
F ? J Ya ge * ; XN ' | "j Py 1 
'As4 2] C193 fl Epothe Cube of the Diameter the ſphere. 
E <-, 363 3+ 4 TAMES ts. 


oy t 
29S" 1.6, Chomioriphery $,) 
| 8 The reaſon of the former roportion is plainly thus, that if the: 
Diameter of the Sphere,the Ofhe of the Diameter will be 343, the 
Solidiry of -the Sphere: 1793. multiply both numbers by 3-, the 


bn © 4 
Fatus wilt be: 1 639 and 5 295 Which divide by 49, the qudtient will 
be 21, and't rx," fs © 01-8, pL pris = © 


% b 
wo = © 


= 


oy . HY 
a, 7 %; = S. ths 


*r * 


4 \ 


 .. 19 find the Solidily of a Sphere by various Analogies. 


; 4 -; PLS»... ſemidimeter by £ of the convex ſuperficies. 

5 =p { a | 3 of the diameter by the area of the great circle. 
- 137 . - Ex of theareaof thegreat circle by the diameter. 
Ip. | al Vil: | the femidiam. by 4 parts of the area of the gr.circle. 
BY. 'P5 ply | : of -thearea of the gr.circle by 4 thirds of the diam. 


- 


2 


the diam.doubled by : of the area of the great circle. 


= 


- 
"= E | F =" -* | the diamet.by = part of the ſuperficies of the Sphere. 


+ C83... : of thediam.by ; of the convex ſuperfic.of the ſphere. 
The areaF Cube 2's found by multiply- 5 Baſe 7 by 3a 
'of a” 2Spliere _ a faxth part of the ul oe Diamettr. 

- Therefore,as 21 to r1;f0 is the Cube of the diamerer to the Sphere. 


# 
> w* —_ — 8 pr hy 


pl 


(2) 
Suppoſe a Bullet whoſe Diameter is 
24, this mulriplied in it ſelf, fac. 576. 
che half is 2 $8, whoſe root is 17, half. 


- of Diameter is4 2, multiplied by 24; 


fe. 2 38. which-mnultiplied by the root 
I7, fac. 4896, for the area of the Bul- 
let, Otherwiſe © © PRRg ny 

_ Cube-the. Diameter, multiply the 
ſame by x 1, divide-the produG by 21, 
the- quotient gives the: ſolidity of the 
g—_ TE. 24: 


+4 - 


. —_ - X _- »- 5 
_ F * | 0 
_—_ " . 


Mz] EV, - TRIO: VE 


(22) 
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| | SECT. 5. 


| Of the Segments of a Sphere. 


—_——— mem 


To find the Superficies of -an Hes 


, miſphere. 


Oraſmuch as the Segments, or ſolid 
ortions of a Sphere do depend on: 
the luperficial dimenſions of the ſame; 


| therefore to find the convex ſuperficies 


of a Sphere excluding the Baſe, I ſhall 


| propoſe theſe two varieties, viz, && 
4 ther 4 


| | B Multiply 


EI Ie RE, WF _— ————— 


ich - \ 


- 


D Semidiameter 5Circumference 2 of the great 8 
Multiply the Diambrdr &by thed —micircumfer.$ Circle. 


To 'find the ſolid Segments of a Sphere, 


fities of the .,whole Sphere. 


 P 


4 og 
- x Multiply the Semidiameter by3 7 on the ſuper-F Hemiſphere. 


F- E446 find the Solidity of a Seftion of a Sphere. 
diameter. 

er. 
the por. of the ſphere. 


»* 

© » 
- 

4 


; : wy | ) 

” Mul-Cconvex ſuperficies of 3 = | 
z 
6: 


| triply pores of the Sphere by T : $ the TDi 


- the gdemidiam.by , of the convexſupertic;of th 


* 


A 


S:.. 


4 0 


: 7 + Wh 2 p 2 
. # Ld 


To find the Solidity of any por< 
tion of a Sphere, 


© Firſt conſider, whether the portion 
propoſed be lefler, or greater than an 
Hemiſphere. 

If lefler,then ſubſtra& a Cone having 
the ſame baſe with the portion from the ' 
ſolidity of the Seftion, the remainder 
gives the ſolid contents of the lefſer” 
portion. 

If greater, then add the ſane Con 
rothe Section, the ſum gives the ſolid 
contents of the greater portion. 


$04+$+6340c6-:640c44244 


S OP: Y. 6. 
Of Decurted Bodies. 


Y Decurted Bodies, we are to un- 
derſtand ſuch as are defective in 


their forms , whoſe irregularities are 


B 2 diſco- 


(26) 
diſcovered by the dimenſions of ſuch 


- regular Figures from which rheſe are 
decurted ; | 


whence they are{, Fraufira Pyramids. 
commonly di- Froftra (ori. 
ſtinguiſhed by & Fruſtra Cylindri. 

Therefore to find . out the ſolid con- 
tents of ſuch bodies,you muſt continue 
their ſides to a regular Pyramr, Cone, 
or Cylindre, whoſ: dimenſions being 
had by our former Rules, and ſubſtract 
the Minor from the /1ajor , the re- 
mainder gives their reſpetive Area , or 
Solidity. | 


% TT WF 
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Of GAUGING. 


To - find out. the Capacity of a | 


Veſſel. 


F* He Capacity or Contents: of a 

& Veſſel doth properly depend on 
the dimenſion of [theſe decurted bodies, 
our common Veſſels being no other 
chan decurted Cylindres, as the ſame is 
demonſtrated in our Scheme, - To find 
the Capacity of which, two things are 
requiſite, 12, ; 


1. To reduce a decurted Veſſel to' a 


regular form. 


To do this, our Scheme directs to 
add } of the Area of the Circle at tlie | 
Bung to 7 of the Area of the Circle at - 
the Head, and multiply the Sum by 

DB. the 


> 


"0% "_ F <>. 
To rd ,4 WS. 


4 Ta) 
the length of the Veſſel , the Product 
* gives'the' Cubick content; | 


2. To fi:d how many Cubick Inches 


are contained ina Gallon of Beer or 
Wiatk, | 


\ This our Scheme doth alſo ſhew, for 
a Gallon of Beer meaſure, noted with 
. | theletter B,doth contain 2 88 2 Inches 
if , anda Gallonof Wine Meaſure, ngeed 

| - with W, doth contain 2 31 Inches,/,ac- 
| Jeordingto the genera] accompt.. '- 
The litrie graduated Circle through 
which the Lines are drawn from. 
vertex of the Scheme, doth ſhew the 
true quantity of the Angles of  Equi- 
lateral Figures, Superficial or Solid, by 
which they ate properly diſtinguiſhed , 
and may alſo be deſcribed to-any Pro- 


portion required fromthe quantity of . 


their Angles. 


{#3 


A 


| being drawn from the Interſe&ions of 


a double Jn to the former | 
 O©quare. 
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To augment or diminiſh a Circle 
_ or Geometrical Square to a du- 
ple, triple, quadruple proportis : 
01, &c. 7 


Ny Circle or Square figure being 
given to be augmented to a double. | 
proportion,as is the leſſer Circle in our * 
upper Hemiſphere , deſcribed on the 
Centre of the Scheme: A_.Diagonal 


the Circumterence with the Perpendi- *' 
cular and the Balis on either {ide , th: * 
extent of the ſame Diagonal termina- 
ting in the Centre will deſcribe a Circle | 
in a double proportion to the former :. | 
Alſo a Square made of the Sides of 
the Diagonal, terminating with the Cir- 
cumference of that Circle , ſhall be in 


hus making the reſpecuve | 

Diagonals the Radius of the Circle, , 
the Circles or Squares deſcribed by the | 
B4 fame.) 


PT N48) 


Rene , quintuple proportion to the 
ontrary orderany Circle 
or harp e dt iniſhed ta any 
proportion. 


Thus much touching the Geodztical 
3 Rope: 


- g ; 


fame, ſhall be augmented>jn a triple , 
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THE 


DESCRIPTION & USE || 


OF THE & 
: Gnomonical Inſtrument. | 
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Aving in the tormer Part. ſhew- | 

, ed the Deſcription and Ule of 

our. Geodxtical Scheme in the 

moſt general Heads, as the © 

ſame are demonſtrated in* the Face of 
the upper Hemiſphere,concerning Men- 
ſaration ; we ſhall now ſhew the De-! 
but B's A{criptionz 


C82) 
ſcription and Uſe of our Gnomonical 
Inſtzument delincated-'0n ther Face of 
the lower Hemiſphere, principal 
ferring to Shadows. 


1. Of the Lines of Right ani Bgver- 
ſed Shadow, ap 


Theſe Lines are drawn from the- 


loweſt term of the perpendicular Dia- 
meter to the extremes of the lateral 
Diameter of .the Scheme in 2 Diago- 
nals, whoſe middle points are ' equi- 


diſtant from rhe extremes of the Lines - 


- and Centre of the Scheme ; both be- 


ing fitted to the ſame ufe by applying 
ether of their Quadrants to receive the - 


| Shadows. 


., Theſe Lines are graduated Fom the - 


| Limb, according tothe proportions bf 
Shadows to the Gnomon or ObſeR, as 
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dow accordirg ro the rapes ns on 


' 


| The, higheſt Altirude of the Sun in 


(34) 
The Diviſions of the Lines being no- 
ted with the aforeſaid numbers, do 


 "thew, That if the Altitude of * the' Sun. 


be obſerved: by the Quadrant.ro be-1 
deg. 7'(by the thrid on the Limb) then 
the ſhadow of any Gnomon or perpen- 
dicular Obje& is 50 times as much in 
length as is the=Gnomon or Obje& it 
ſelf: 1f the Suns Altitude be 2. 5' the 
ſhadow is 20. If the Altitude be 5. 
4: the ſhadow is decuple., ſtill excee- 
ding the Gnomon to-45 degrees , at. 
which time the Shadow-and Gnomon. 


F are <qual in length, but as the Alti- 
' tude .of the Sun ſhall exceed 45 deg. 


ſo ſhall the Gnomon exceed the Sha- 


the Lines. Theſe Sha may - 
found either by Suns Altitude on 
Limb, or by a Gnomon fixt perpen- 
dicularly in the Centre of the'Scheme. 


| 2. To takg the Altitude of any Ob- 


Jett, 


our 


(35 Y 


our Horizon, never exceeding 62 deg; }; 
the reverſed Shadows from thence ro - - 
go the extent of the Lines, will nor ! 
be applicable (as the reſt) in our Lati- 
tude ; yer, ſeeing the:ſame proportions 
do hold 1n the higheſt ObjeRs, their 
perpendiculax Altitudes are. readily + 
found, by-taking the fame on the Dia- ! 
meter, of the Scheme , -and obſerving | 
rhe points cur by the thrid, the diſtance 
from the Station (and the eye) meaſu- 
red on the Baſe. to the Foot of. the Per--. 
pendicular., | 


is: 


greater the right part _.J 

wal than the height of \ 

equal Sthe ObjeR, if theg the middle point Jof the Line, by ſo muck 
By thrid cut as the numbers ſhew. 

lefler - : the left part 


YF Nege fa theſe Lines. of Shadow are no other than double Tangents k 


equally divided by their Gnomon, 1n the points o. 5. 2. 0. 2. 5. 0. 
hoſe Radius ſuppoſed: 100, 10d0, Fc. Will render them more 


uſeful in Gnomonical Concluſions, than my preſent time will give 
EET ro.expreſs. 
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of the -Dral Schemes and Lines, ' 


T*Hefe Schemes and Lines-(as they- 
'Þ. are ered may both'ſerve-ro 
Gnomonical Conelultons in the general ' 
Scheme , and alfo:to Dialling a part ,. 

cr various manners, whoſe principal - 


Uſes are as following, 


—_— £ the 4 * 


a6 et ate ee # ebb A bi 4 Oe TIT 
Of 'uhe firſt Dial Scheme... 


T* He firſt' is deſcribed by:the three. - 

4 Tangent Lines of the Circle; an» - 
cluded ' within the Triangle ,"this doth | 
repreſent an Horozontal Dial, drawn ! 
according to the Latitude-of 51. 32 
whoſe Sides are divided«intohours, 5 | 
hours,and 5 hours, diſtinguiſhed by the * 
Figures, the-diftance-ot 'theſhorteſt 
prickt Line-from the Centre-of the | 
Ri — 


4} 


| 


, 
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(38) 


| F Seheme to the Tangent, extended from: 
| | the InterſeRion of the Meridian to the 


point” doth repreſent-the the Centre 
and Stile of the Dial , in which Centre 
a.thrid or {11k being faſtened, and a lit- 
tle pin of Braſs prepared of the length _ 
of.) the-Radius (that is from the gene- 
ral Centre to the-inſcribed Circle) with 

notch at the end to receive the thrid or 
ſilk, fix the ſaid pin perpendicularly 
inthe point.© next beneath the gene- 
ral Centre, then extending your thrid 
from the Centre of the Dial over the 


notch of the pin , being held or-faſten- 


ed to the Limb, and placing it direQly 
to the Meridian, and parallel' to the 
Horizon, with the point of the Stile to- 
the North Pole; the (ſhadow witt:cut 
the-hour of: the day. on: one., of [the 
hour Lines. | 
To .makg' an Horizontal Dial by the 
firſt Scheme. | ; 


'.1\Takenthe extent of the Lines, (ina 
- 2 BaralleJogram) from the Scheme, 


and 
ſet 


5: 


(39) -Y 
ſet off the ſeveral diviſions of each | 
hour, &c, then Twp the Centre, ih _ 
its 'due point , from whence draw- 
Lines ro each Diviſion, and place their 
Figures as in the Scheme}, then let. the 
height of 'the Stile be equal ro the al- ! 
'ritude of the pin,atiits deſigned diſtance 
from the Centre, © © : 7+ 


Of the ſecond Dial Scheme. 
Tz ſecond Dial Scheme is deſcris - 
bed by the Lines of the Triangle, 
repreſenting a Tangent extended on 
both Sides the Meridian to the Limb of 
the Scheme, containing 60 deg. thence 
continued on the other Sides of the 
Triangle to the hour of 6. Thele 
Lines do repreſent a Meridian or South- 
Dial divided into hours, 5 hours, and ;; 
hours ; the diſtance of the longeſt | 
prickt Line from the Centre of the | 
Echeme to the Tangent, extended from 
the. Interfetion of., the Meridian d.. 
. 4 


MR 6 4b 
a 


= (40) 
the uppermoſt point. doth: repreſent 
| The Centreor Stile of the Dial, from 
| - Whence a thrid being extended oyer the 
+ Notchof the pin, fixed in the perpendi- 


cular Centre, ®, beneath the former, 
and held or faſtened in. the Limb, ir 
will ſhew the height of the Stile accox- 
ding to the Complement of our Lati- 
tude, viz. 38. 28', and the ſhadow 
thereof will give the time of the day 
in the hour Lines, if the Scheme be 
placed perpendicular ro the Meridian, |} 
. the Centre of the Gnomon dire&ed to 


To waky a South Dial by the ſecard 
Scheme. | 


Take out the extent of the Lines (in |. 
8 Paralleogram) from the Scheme , k 
_ and ſet off the divilions of each hour, 
Oc. the Centre duly placed, . draw 
Lines from thence to.each divi(ion for 
the hours, &c. let the height of the 
Stile be equal to the alticude of the pin, | 
at us deſigned diſtance from the Cen- | 
| tre. of | 


Car) 


ww "ih. 


of the third Dzal Scheme, 


© Bo third Scheme is deſcribed by 
the. prickt Lines drawn from oe 


Sine. of :4.5- deg. inthe Line of. Sines, 


and 45 deg. inthe Limb, andisex+» j 
ade on each ſide the per ndicular * 
Diameter-, this is graduated (as are the _ 
reſt) from the Limb of the Scheme, | 
allowing 15 deg. to each hour, 7. 30 
to 4 hour, and 3. 45" to 2 hour : (The 
diſtance of the prickt Line, fromthe * 
Centre of the Scheme to the InterſeQt- 
on of the. Tangent; extended from the 
point of: the Meridian ro the middle © 
point doth repreſent the Centre and / 
” of the Dial, from whence'a thrid. 
ig extended over the notch of the | 

gn Senogei in the perpendicular Centre _ 
next beneath the Centre of the 
Scheme , it will repreſent/the Onny 
and Stile of the Dial. 9. 6A 0 


To. 


A, f; la — * SA 


(42) 


To make an Horizontal Dial by. the 
third Scheme. 


. Take out the extent of the Lines (in 
a Parallellogram) from the Scheme, and 
ſer off the diviſtons"of each (as inthe 
| | former Planes) and lerthe height of 
'f the Stile be equa] tothe altitnde of- the 
\| -Ppinatits deſigned diſtance, &c. © 
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| .”- Of the, Horizontal Dial Lines. 


He Horizontal Dial Lines, are 
|  & thoſe two Lines:which are.dtawn 
| from: the lowermoſt-point-m the Limb 
| of: the Schenie (viz-/ar 180 deg;) di> - 
ag to'the :LatitudE of 51. 32' 
m the Centre on the Horizontal 
\ Line (or paralle] Diameter) on each 
' the Meridian, - Theſe :Lines are com- 
| poſed of jt puny "ret 
Radius) of 45 .degrees (generally 
known by the hour Scale) which being 
> - divided 


-, place it from the Gegtre on the Hori- - 


each fourth diviſion will give the hours * 


(43), - 
divided into hours, 5 hours, an hours; 
are uſeful in Dialling after the manner 
following. . 22 


E 
V 


To make an Horizontal Dial by ob 
firſt Hours-Scale. | 4 


_ Firſt draw a ſtreight Line repreſen- 
ting the Horizon, then having par. 
the Centfe 6f your Dial in the middle, 
take the diſtance from the Centre of - 
the Scherhdto the extreme point of the 
Scale, terminant with the Horizon, and 


zontal- Line of your Dial on eachlide ; 
for the Latitude of the place , let fall 
a perpendicular- from the Centre, and 
ethe extent of the Hour-Scale with © 
one extreme, touching the Horizontal 
Line in the point of Latitude, let the 
other touch the perpendicular . Line 
(which doth repreſent the Meridian) 1 
then ſetting off the diviſions on this di- 
agonal Line according to the Scale , 
Lines drawn from the Centre through | 


in 


6 Fout Dial, and the intermediate 
| i£ tours, and ; hours': The al- 
- titude of the Stile is the diſtancefrom 
the Meridian to” the fartheſt prickt 
Lines from the Centre, 

Note that the two Hour-Lines be- 


yond 6, are equal to thoſe on 
. "this  lide 6. F 


— 
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"Of the Meridian Dial-Lines. 


Heſe are thoſe two other Diago- 
nal - Lines 'terminant inthe Hori- 
_ zofinearerto the Centre, which bei 
* protraſted-, the other Extreme wi 
touch rhe Meridian without the Limb 


to' the Complement of our Latitude 
| (viz.38, 28 ) isfitted ro the framing a 
| Meridianor South Dial, as: following. 


th , EY. A YI be. ia So ol 
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C9 ; : 
- by 
( d) 


of "the Scheme ,” this Line being laid' 


at. «4 as ” JV 7 DZ 


Fendicular from the Centre, take the 
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To makes a Meridian or South Dial _ 
by the ſecond Howr- Scale. OY 


Having drawn an Horizontal Line, 
and aſſigned the Centre of the Dial in 
the middle, rake the diſtance from the- 
Centre of the Scheme to the extr 
poitir of the Scale, terminant with the 
Horizon, arid place it from the Cen- 
cre oh the Horizontal Line. of; your 
Dial'oh each fide, for the One 
of . the Latitude , then letting fall a per» 


extent of the Scale, with one Extreme 
OR the Horizon in the point of 
the Complement of-Latitude , let the 
other ' touch: the perpendicular , from 
whence a Line being drawn , and the 
diviſions ſet off according to the Scale; 
Lines protratted from the Centre 
throngh every fonrth diviſion will ſhew = 
the hours, and the other points they 
and hours. The altitude of the Syile - 
is the diſtance from the Meridian to /} 
the other prickt Line from the ww /q 
0 : : F 2 


(46) 


Alfo Eaſt, Weſt, ZquinoRtal or Polar 1; 
Dials may be drawn trom either of the Þ|þ 


former Schemes or Scales. 


" A - I 


Of the Eaſt and Weſt Dials. 


He Eaft and Weſt Dials are ſuch 
whoſe Centres are. fixed in the 
Xquino&tial Line, and their Planes be- 
hold the due Faft or Weſt ,, theſe being 


| * No other than theTangent of theXgui- 


noQtial Circle graduated to 75 deg. 
Mowing 1 5 deg. to an hourfrom the 
Suns .AXquino&ial Motion ,, the hours 
of either Dial may be found by the 
Tangent Line on the Scheme, extended 
td 120 deg. in the Limb : If from the 
diviſions of this Tangent , Lines be 
drawn perpendicularly to the Horizon, 


| the ſame will diſtinguiſh the hours of 


an Eaſt Dial in the Forenoon, and of _ a 
Weſt in the Afternoon, by the pin fix- 
ed perpendicularly in the. Centre of 
the Scheme , obſerving to hold the 
ePX1T2 40 © F Inſtru- 
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E 


| 


vZ5% 
Inſtrument; ſo as" that the Tirid 2 
Pluramet may cur the Limb in 38.78 

the Latitude of the EquinoQtal ; and is 
uſe it- 0n either Quadrant, as oerig 
= {ſhall require. 


'I7o make an Eaſt or nfo Dial: 5 1 
the 8 heme, 


lar 


he | Firſt, draw an- occult Line through 
e- | your Plane, in a Centre in the middle 
ng þdeſcribe a Circle repreſenting the Ar. 

U- actial, whoſe ſermdiameter may be 
g. ut's of the length of the Plane, then 
- croſſing the Centre with a perpendicu- 
rs | lar Line '( which ſhall repreſent. the 
ie | honr' of 6") 'draw two parallel Lings 
d | oneachi{ide theCirde' contiguous with 


ie | the ame; on theſe Tine (if they; be 
e | equal with the Tar in the Scheme ) 
n, | you may {et off the diviſions of the fame 


f | Tangent;and draw diculix Lines 
a | toeachof them i prepebe | 


- | But if the Radius of the ' Fquino- 
ctialiof 1 omar Ls , 
e he Scheme, with the fame” 44 
; C feriba/ 


; | (48) 
I Cegypecul Circle in the Centre'in || * 
e Scheme, to. which draw a Tangent, | | 
you may graduate the. hours points |by || « 
a Thrid or Rule laid on the Centre;and- || ! 
the greater Tangent, or Limb of the || * 
on, allowing 1 5 degr. to an hour, || 

C Pp i "_ 


- Aﬀter this manner may be drawn an 
Zquinoctial, or South reclining Dial 
equal to the Complemem of the Lari- 
tude, v12.'38.28', 1 1þ247 


To find” tbe Extent of 4 Tangent 
.. continued above 45 degrees, 


_,Secing the longeſt Tangent Line in 

our Scheme is extended but ro: 60 degr:.. 

of- the, Quadrant, the honrs of XI and 
Tm ep and Weſt Dials, and: of .V' © 
and VII inthe Aquinoctial, or South j 
recliners fall. not within the Cigcumfe- 
rence, . unleſs the Tangene be reverted ; 
+ as the Extent of the Tangent from 60 
| 10 75 degr. is. reverted from the points | 
| of 69, to the Centre,being equidiſtant. | 
x Therefore to find the Extent of any 
| £1 - Tangent 
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Tahgent above 4-. "ſubſttact "45; © 


from the degrees of the Tangent'whoſe 


diſtance is required, and double the re-' 

mainder,the Tangent and Secant of this 
doubled remainder. being added; will 
give the Extent of theTangent required. 


To make an Horizontal Dial by the 
Triangle near the Centre, repres 
ſenting the Cock, of the Dial, * 


The prickt Lines ' drawn . from” the 
Centre of the Seheme' on eachi11de-rts 


| Meridian to the Latirude'of '51 q2',re- 


preſenting the height of the Pole'or 
Stile for an horizontal Dial,croſſed per- 
pendicular by another prick Line; do 
deſcribe two Gnomons' or Stiles of-Di- 
als, the one ſerving to an” Horizontal, 
the other ro a Meridian or South Dial , 
each of theſe figures do deſcribe aTri- 
angle of one Rectangle, and two acute 
angles , whereof | | 


| cri- 

\the horizen. Frep zonta] / 

comm toUTſevts rh> FAqu- FIR] 

both Triang f Semid.  YrodGtial 

| } Hypoten. onYof an F#Met+ 

” [1:4 theMeridian, : -Sg91an- 
Therefore for an Horizontal Dial,let 


the 


a lateral Line be drawn triple to the 
Jength of ' the Meridian -Hypotenuſa, 
"through. the Centre .in the middle let 

fall a perpendicular, on which deſcribe a 
|  Sermicircle at the Radius of the [aid Hy- 

tenuſa , contiguous With the lateral 

| vw z allo another ſemicircle bencath, 

at the Radius of the common bafis,con- 
tiguous with the ſaid Line z this fmi- 
cirele divide into 1.2 equal parts,or gra- 
duate the ſame from the Scheme (by.an 
oceale Circle.) then laying a Ruler, on 
the Centre, and every divition in the ſe- 
mictrcle, make points oh the-contingent 
Line,from which points, and. the Cen- 
creof the greater ſemicjrcle, the Hour- 
lines my be drawn, and alſo the ;and-; 
hours, if you divide the ſpace between 
the Lines of the lefler ſemicircle into 4 
equal parts,” c. the ſtile muſt be equal 


' tothe horfzontal perpendicular. T9 
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rake the Figure of the Gnomont» 


at- a convenient diſtance from the Cen= : 


tre , and laying the Hyporenuſa on the. 
Horizon , and the Angle at the per- 
cular ro tonch-the Centre, ; 
a Line through the Baſis and all the pa- 
rallels of the' Signs, which ſhall repre- 
ſent' the Meridian-or Twelve a clock in. 
your Dial; the extenr from the point- 
where'this Line interſe&erh the A&qui- _ 
noctial, and\the Angle-at rhe Baſeof 
the Gnomon placed upon your Dial 
(being wary orig from the Cen- 
tre on the Meridian, thall be the true 
diſtance of' ; the \/ZquinoQial ; both. 


| from the Gnomonical point and rhe 


Centre of the - Dial , throngh "which . 
point 'x Line isto be drawn parallel ro- 
r0theHorizon : Then fromthe Centre 
of your Dial, rake the extents of | the . | 
mterſetions of the ſeveral honrs with 
the AquinoQial Line, and place them 
from the Angle at the Baſis of your ': 
Gnomon to the Xquinot.parallel as in 
theScheme, which deing protracted ſhall 
cut the parallels ; the diſtance of. theſe 
ao B 4 intex- 
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FinterfeCtions ke their common Angle: 
Freken out of the Scheme, and placed 
” from the Centre of the Dial to their 
| reſpective Honr-Lines , ſhall give the 
parallels or diſtance of all the Signs , 
'" Which may be deſcribed by Lines 
drawn [through the points, and noted 
with their reſpe&ive CharaRters, The 
like may be done in a Meridian Dia], 
by placing the Gnomon as een Gs 
and extending t the Lines, &'s. ” 


To place the parallels of the lex ohh 
 » of the Dayona Horizontal or 
Merjdian Dial, + 


/\ For; Placing the | Parallels of the 
lengthot; the day, you muſt deſcribe 


the proportional parallels, of the. Suns 
-Declination , according . to. the Table 
Jolloying. | | 


' 
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Theſe parallels be-: 
ing | placed in the day {D 
Scheme, according |12 | 
ro their reſpe&ive de. [11 | 5 4313 
grees, you may pro- [10 f1 14/14 
ceed in all 'things as |- 9j16 22515 
before, 'to place their Si $39.16) 
diſtances on the hour lines in you Dial > | 
which being duly obſerved, you will | 
thereby gain the length of the Night 
by ſubſtraQting the length of the Day | 
from 24 , the remainder gives the | 
length of the Night. 1110! 


To place the Planetary Hours its an 
_  Yorizontal or Meriazan Dial... 


The Planetary Hours which are 
ſometimes diſtinguiſhed by unequal or 
| Artificial Hours, are found by dividing 
the Day, from Sun-ſitting to Sun-riſing, : 
whethea Winter or Summer, into 12 
equal parts, alſo the Nights into as. | 
many, the times contained in any ſuch _ 
part i3 to be accounted-an Hour, which 
in. 


* Ll p Px « wh. ppt at» x: . 
Dip 
; > ) 


| in-the Summer- are' greater, in the 
Winter lefler then our natural Hours. 
+ To place theſe Hours in a Dial , - you 
F are to-obſerve the parallels of 15 and 
t gy being 3 Hours diſtarce from the 
f - Equator on: each (ide,_ and therefore 
+ the moſt proper. - The firſt Hour is to 
{ be-drawn through 5 Hours 45 min. -in 
F the-;parallel of 15. and: 8 hours: 15 

min. of the. parallel of 9, - The ſe- 
cond hour is x0. be! drawn. through:7 
hours-o'' in the. parallel- of 15 and 9 
hours o' in the parallel of 9, Thus 
may you proceed to draw the 12 Pla- 
| netary hours on the Dial, by adding 1 

+ hour 15 min. till yoz com2 to 12 

| hours, then begining at 1 ' hour+ 45 

| min, for the 7h. hour, &c. 
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To place the Azimmbs in an Hori= * 
zont al, or Meridian Dial. © = 
Take the diſtance of the perpendicular of 
your gnomon , out of the Scheme , ( whether, _ 
it be 'of an Horizontal , or Mcridian Dial,) - 
and with the ſame ( as the Radius) deſcribe 
a Semicircle , which deyide into 16 _—_ ; 


arts ; a Tangent being drawn to the 
Lemicircle, let Lines be protraRted from the 


Centre'through each Diviſion of the Semi- 


circle-to the Tangent : Note where the fan.e 
do touth ; for thoſe diſtances 'drawn perpen» 
dicularly to the 2 Tropicks of your Dial, 
( whoſe Gnomonical Point at the Angle of 
the ndicular , ſhall be equalto the Lo. i 
us of this Semicircle ) will deſcribe the Azi= , 

muth Lines diſtance from each other 1 1 deg. 
15 min. ſheving the Points of the Compaſs 3; 
By the fame Rule, you may deſcribe Aſtrono= 

mical- Az'nwths of Þ 7 or more or leſs 

Degrees, as .occafion ſhall ſerve, | 


To:place the Almicaxters in an Heri- 
zontal or Meridian Dial, ; 


" Theſe Parallels being Circles of Altitude, 
wull be Conical Se&ions in the plane which 
may be deſcribed through their Interſe&ions 


with the Azimuths, as- were the Parallels of - 


dcclination through their Interſetions with 
the hour Lines, eg | Note 


al 


_—_ OG - | 
— Note , that. the Months of the Year, 
Emownby the Letters ), are placed in the 
& Column anſwering to the reſpefiive Signs , 
# which ſerves not - onely to diſtyguiſh the 
*F Months and Signs of each Month which the 
$ Sun paſſeth/in his Zodiacal Revalutipp 5 but |} 
” alſo ſheweth his Declination from the Xqua- 
# tox, the increaſe and decreaſe gf the day, ri- 
F fing and ſetting , and other Aſtronomical 
"- Concluſions, | 
The other Lines, viz,” the Line of. Chords 
drawn Diagonally inthe leſſer Parallellogram 
( ſerving principally for transferring of An- 
les from the Dial Shemes to planes, ) 7 he 
Line of Sines from the Centre to the Circum- 
ference onthe right hand aboye the-Diameter? 
The Line of Equal Parts beneath the, ſame, 
The Line of . Tangents to 45, deg. fromthe 
Centre ta, the Cucumference ,, on the Left. 
band above the Diameter, . The-Line of Pro- 
tions (or Numbers.) beneath, the ſame, 
he uſes of which being. general, and gene- 
rally known, (as —_— been written on 
by divers Authors in almotlt. all Mathematical 
Tratts )"T'ſhall refer to the Ingenious Prafi. 
tioner and the Authors upon the ſame : 
Together with the other uſes of. our. Scheme, 
which Jeiſyre nor opportunity would permit 
toremmerate or mention at the priegt. Yale 


4 tw »# 4 


